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РВЕЕАСЕ. 
Tenth, Edition. 


І HAVE been aware for a considerable time that there was a demand 
for another edition of “Тнк ARTILLERIST'S MANUAL, AND BRITISH 
SOLDIER'8 COMPENDIUM," and gladly would I have responded to the 
gratifying call; but the alterations in, and additions to various por- 
tions of the armaments in the two services were so frequent, and the 
struggle for supremacy between guns, parapets, iron shields, &c., was 
so fierce, aud so interminable (and even still is so) that I was unwilling 
to record the various results, until approved patterns were officially 
sealed, and successful inventions, and improvements were promulgated. 

Moreover, the revision of ** Field Exercises, and evolutions of In- 
fantry ;" Rifle exercises ; Carbine, Pistol, and Lance exercises; Sword 
exercise; the introduction into general service of breech-loading Small- 
arms; the revision of the tables of Ordnance, and Carriages, and an 
infinitude of changes in Materiel, &c., have been so important and 
extensive that | delayed the publication of the present Work, until it 
could be satisfactorily completed as a Compendium of theoretical and 
practical military science, to meet the requirements not only of the Army 
( Vide Memorandum, dated Horse Guards, 18th October, 1856), as 
well as of the Royal Navy, obligingly encouraged as it has also been 
by the Lords Commissioners of the Admiralty (Vide Navat GUN- 
NERY, Part 1X.). 

It is scarcely necessary to detail all the additions and alterations іп 
the present Edition, Comparing it with former publications, a zealous 
student will readily ascertain them ; but tnter alios, attention should 
be directed to the undermentioned alterations, and additions :— 


Exercise, and Evolutions of Infantry. Rifle exercises, Bayonet 
exercise. Sword exercise, Carbine exercise. Pistol exercise. Lance 
exercise. Weight, and dimensions of Muzzle loaders, and Breech 

Joading Arms, 
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Small arm ammunition, Cartridge, Ball; Boxer, Snider, converted 
Enfield Rifle, 

Boxes for packing Ammunition. Barrels, and Cases, 

Weight, and Tonnage of Carriages in the Service. 

List of Service Guns, and Ammunition, Nature and Number of 
Rounds of Ammunition carried by Rifle batteries. Laboratory 
stores. Combustible compositions, — Hydroscope. Mantlet, iron. 
Adapters. Machine, rocket. Rockets, War; Life serving. Sights, 
for Bronze guns, Howitzers, Carronades, Land service sights, Sea 
serviee sights. Wood tangent scale. Hexagon brass slides, Wood 
slides, Pontoons, 

Penetration of the principal pieces of Ordnance. Filled cannon 
cartridges, Rifled ordnance ; Smooth bore ordnance. 

Cartridges, Ordnance, dimensions, &c. 

Shells, smooth bore Ordnance, Diaphragm, Boxer. 

Charges, bursting, approximate, shell, Shot, solid, cast iron. 
Grape. 

Armstrong guns, Projectiles, 

NavaL GUNNERY. “Notes on Naval guns, their stores, and 
fittings.” 

Naval carriages; common, and rear chock. 

Cases powder, metal. 

Ranges for Armstrong guns, 

Charges, and projectiles for Rifled guns, and for Smooth bore 
guns. 

Positions of batteries, Revetments. Fascines; gabions; Fou- 
gasses. Stockade. 7 

Defence, and attack of Posts. 

Cum multis aliis. 

The PARTS are not quite similarly numbered to those in former 
editions, the chief portion of the information specially adapted for the 
service of the Royal Navy, being introduced in PART ІХ, 

Two new Plates, and a considerable quantity of additional matter, 
will evince my desire to render the Manual worthy the gratifyiug 
reception it has hitherto received, from its first publication in 1839 to 
the present time; in which period Nine large editions have already been 
circulated throughout all ranks of the Army, and Navy; and civil 
Engineers have also consulted the portion of the Manual having 
reference to their scientific profession. 

The old Artillerist acknowledges with just pride, and grateful fes- 
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ings, that the Motto of this publication, “Si quid novisti rectius istis, 

candidus imperti: si поп, his utere mecum," has been most fully 

responded to; the Military and Naval authorities having most con- 

siderately, at all times, aided in the revision, and improvement of the 

Manual; and my esteemed friends and brother officers having readily 

contributed the valuable information required from their several 
*. Departments, and Factories, 

This will probably be the last edition of the Manual that I shall 
myself be able to compile, and publish; but I fervently trust the 
Work will not become extinct; аз I shall at my death bequeath it as 
an Artillery legacy to my Son, Captain Leonard Griffiths, Royal 
Artillery ; who, for several years has been intimately acquainted with 
my literary exertions, and has materially assisted in the publication of 
our Work, especially in the present edition, 

The experience, and credit my dear Son acquired in the Crimean 
campaign, will guarantee the successful continuance of a Compendium 
that has been most liberally encouraged by the Authorities, and has 
been cordially received by all ranks in the British United Services. 
* Vive; Vale.” 


Frederick Augustus Griffiths. 
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ARTILLERISTS MANUAL, 


AND 


BRITISH SOLDIEES COMPENDIUM. 


PART I. 


ARMS, AND AMMUNITION, 
IN THE BRITISH SERVICE. 


SMALL ARM AMMUNITION. 


Dimensions of Boxes. 


Length, 1 ft. 4 in., Depth, 8j in. Breadth, 74 in. 
including the cleat, 


Weight of Boxes. 
Empty, 7 lb. 6 oz. 


Contents, and Weight of Barrels and Boxes. 


| BARREL. Box. 


No. | No. No. | No. 
of bog of Car- | of Мен 


tridges. | Caps. ей. tridges. | Caps. 


— — — — — — 


440 |640| 51 8 


oz. 
Rifle Musket, Pattern 1842) 500 | 750 78 4 
8 
8| 440 |640| 50 4 


kitle Musket » 1853] 700 1105075 
Artillery Carbine . . .| 750 11200] 79 


Victoria Carbine . . ./ 700 |1050|69 01 .. .. .. 


2 ARMS, AND AMMUNITION. [PART 1. 


WEIGHT, AND DIMENSIONS, &o., 


Muzzle 


Мозкет. 
Weight. 


DESCRIPTION OF ARM. 


1 Cavalry Rifle Carbine, Pattern 1861 (a) . 
2 Royal Artillery do. Pattern 1861 (а). 

3 Royal Engineer do. Lancaster. . e| 9 
4 Naval Rife, Pattern 1858 (6). . . . 

5 Long Enfield Rifle, Pattern 1853 (с). . 

6 Short do. do. Pattern 1856) For Ser- 9 144 
7 Ditto do. do. Pattern 1860 

8 Whitworth Rifle, Pattern 1862. . . . | 10 10 

9 Whitworth Short Rifle, Pattern 1863. . |11 9 

10 Westley Richards’ Breech-loading Car- .. 


bine. 
11 Sharpe’s | do. do. do. 422% T 7 
12 Terry's do. do. do. — .. 
13 Cavalry Rifle Pistol, 8inch . . . . .. 1 
14 Ditto do. lOinch . . . . .. 2 
15 Deane, and Adams' Revolver Pistol, 54 as 6} 
Gauge (е). 


16 Colt's do. do. 84gauge(e). . .. 
17 Deane, and Adams’ do. 38 gauge (e) . ДА 


18 Naval Smooth-bore Pistol . . . . . 


6 
7 
7 
8 
8 
8 
8 
9 
9 
6 8 
7 
6 
2 
3 
2 
2 
4 
2 


(a) There are a Cavalry Rifle Carbine and an Artillery Rifle Carbine, Pattern 
1856. Both these Carbines have only 3 Grooves, with a Pitch of 1in 78. In 
other respecta they are the same as those of Pattern 1861. 


(b) The Naval Rifle has a “Cutlass Sword-bayonet.” 


(с) Previous to December, 1859, the Stocks of the Enfield Rifle, Pattern 1853, 
were 1 inch longer in the Buttthan the present pattern. Several long Butt 
Stocks are therefore still to be met, with. 


PART L} ARMS, AND AMMUNITION, 3 


OF ARMS, AND AMMUNITION, 


Loaders. 
Мгзкет. | BARREL, 
BAYONET, ов Sworn, - 
Length. Dimensions, &c. 
8 | BRIAG | 
Е | Е з 1 3 2 4 | ii 
Bayonet, or Sword, 7 fà = = 3 | за 
ft. in. ft. in. |15. 025.) ft. in. | ozs. lbs. ozs ft. іа, | іп, 
ке з о .. .. .. 24 1 9 | :577 
5 3 3 44 | 112] 1 103) 12 зо 2 0 | 577 
511% зи 1 104| 2 0 з 9 2 7) -577 
6 4 2 6|2 21 10 4 Ц 2 9 | -577 
51 46 0151 5 44 з З :577 
5 11 4 112/11 7 3 10 3 9 | 577 
5 1l¢ | 4 0 1 114) 11 7 4 1 29| °577 
59 4 0 134) 1 415 3 0| 1451 
514 + 11511 7 50 2 9 | 451 
АВ 211 .. РЯ .. 25 1 8| "451 
ы 211 . РА i 2 8} 1 6!|%551 
ea 81 а . А зо ) 9| :539 
.. 1 2 ‘ . . 0 15 0 8 | 577 
ee 1 3} А ES 14 0 10 | +577 
.. 18 . А Solid. © |0 53 1434 
.. 11 .. os а 011 0 71) :858 
.. 114 oo es .. | Stock and 4 0 74| +470 
Barrel in one, 
.. 011; 5 T et 0 121 06| :57 


(d) In Deane, and Adams’ Pistols the Barrel and Stock being in опе, the 
Weight of the Barrel alone cannot be given. These Pistols, as well as Colt's, 
and the Cavalry 8-inch Pistol, have no Back Sights. 


(е) In the Revolvers the Gauge is measurcd by the number of Spherical 
Bullets to the Pound, 


4 ARMS, AND AMMUNITION: [РАВТ 5, 


WEIGHT, AND DIMENSIONS, &c., 


Мигще 


Descrirtios ОР Ans. 


1 Cavalry Rifle Carbine, Pattern 1861 (а) . 
2 Royal Artillery do. Pattern 1861 (а 

3 Royal Engineer do. Lancaster. . . 
4 Naval Rifle, Pattern 1858 (b) „ . . • 
5 Long Enfield Rifle, Pattern 1853 с) 2. 
6 Short 40. до. Pattern 1856 жн», 
7 Ditto do. do. Pattern таво) imeem | 
8 Whitworth Rifle, Pattern 1862, . . . 
9 Whitworth Short Rifle, Pattern 1863. . 


10 маа Richards’ Breech-loading Саг- 
ine. 

11 Sharpe’s do. do. do. 7516 

12 Terry's do. do. do. .. 

13 Cavalry Rifle Pistol, 8inch. . . . 

14 Ditto do. do. Winch. . . . . 

15 Deane, and Adams' Revolver Pistol, 54 

Gauge ( f). 

16 Colt's o. do. 84 gauge(f) . . 

17 Deane, and Adams’ do. 38 gauge (f). . 
: 18 Naval Smooth-bore Pistol . . . . . 


Gruva р SAVAT vu 


7 . 
З -016 


(а) There are a Cavalry Rifle Carbine and an Artillery Rifle Carbine, Pattern 
1856. Both these Carbines have only 3 Grooves, with a Pitch of 1 in 78. In 
other respects they are the same as those of Pattern 1861. 


(0) The Naval Rifle has a “Cutlass Sword-bayonet.” 


(с) Previous to December, 1859, the Stocks of the Enfield Rifle, Pattern 1853, 
were 1 inch longer іп the Butt than the present Pattern. Several long Butt 
Stocks are therelore still to be met with, 


(2) In Deane, and Adams’ Pistols, the Barrel and Stock being in one, the 
Welght of the Barrel alone cannot be given. These Pistols, за Well за Cotta, 
aud the Cavalry 8-inch Pistol, have no back sights. 


PART L] ARMS, AND AMMUNITION. 5 


OF ARMS, AND AMMUNITION—continued. 


Loaders. 
BARREL. Avorusrrion, Же. 
Grooves, Bullet, 3 Е 
жар „188 
Тя „||| 
8 2 | 3 = = |2 25% 
Ge а Ју е 
= = 5 22 
i] bla nire 
= Е EIE z 
| yds. gr.| іп, |in | in. lar. gr. Ibs, ox. 
уе. 1 іп 48 | 600 | Plug. |530 +55 1), "0272 05 7 
. 1 ір 48 | 600 По. |530 “55 1% |0272 05 7 
Do. Variable| 1000 Do. |530 “55 1), "0272; 0510 
Do. |1іп48 | 1250 | По. |530 “55 1% "02724 0 5 10. 
. lin 78 | 1000 Do, 1530 "55 1) "0272% 051 
Do. 1іп 78 | 1100 | По, 1530] *55 1, |*0272} 051 
Do. lin 48 | 1250 | По. |530) *55 11, |*0272} 051 
Uniform. | 1 in 20 e^ Cylindrel, 480,442 1% “0090 75|5 9 
o. |1іп90 15% Hexagonal 580 "4601 0120 856 3f 
("43 
Do. |11220 | 800 | Plain. ма [Lio во 047 
Do. 111 48 | 600| Do. [545.568 1 * 0 626 2 
Do. 1 іп 36 | 500 |-Pritehett. 530*568 199 * 2 05 5 
уе. | 1 in 48 (4100 | Hollow. 390.568 0091 0315 
Do. |1in48 Do. 390-568 0091 0315 
Uniform. | 1 in 20 о Plain. при “015115 
| Sight. 
Progressive, 1 in 36 Do. | Do, |131:383 v * 0 1111 6 
Vniform.|linlS По.Ф| По. |245:490 66 * 0 202 7% 
M de ро. © |Spheeat 308 "815 Қ“ 52 дн: 


(с) The Windage is estimated by taking Ше difference between the Diameter 
of the Bullet and the Diameter of the Bore. No Allowance is made for the 
paper round the Bullet, wbich measures *009 of an inch. 


Cf) In the Revolvers the Gauge 13 measured by the number of Spherical 
Buliets to the Pound. 


* In the Breech-loaders, and Revolvers, the Diameter of the Bullet being 
greater than that of the Bore, there 18, of сопгве, no Windage. 


+ Whitworth’s Hexagonal Bulle б ` 
ехаво t measures "469 across angles and "43% 


Го. 


2056171 5 235" 
2 THS. 


| 


я 
- 
е 
я 


110% 


| 


91248 27516 3 lig 


WEIGHT, AND DIMENSIONS ОҒ BREECH-LOADING ARMS, ON SNIDER’S SYSTEM, 
Rified, Enfield 9 4/7 8/5 3/3 44 112 | 11012 | 3 0 


1861, for Ar- 


= 


(7) 


RIFLE EXERCISES.* 


RIFLES when unloaded are to be carried with the hammer down on 
the nipple; when loaded, they are to be carried at half-cock. 


MANUAL EXERCISES. 


Part Ш.--8. 1. 


1. By Numbers. 


1. From the Order Arms. 

2. Fix—bayonets. 

8. Shoulder—arms—T wo. 

4, Present —arms—Two—Three, 
5. Shoulder—arms—T wo. 

6. Port—arms—T wo. 

T. де! „он rank, Charge bayo- 


às: а i Charge bayo- 
nets. 
8. Shoulder—arms—T wo. 
9. Advance — arms — Two — 
Three. 
10. Order—arms—Two— Three. 
11. Advance—arms—T wo. 
12. Shoulder — arms— Two — 
Three, 
18. Support — arms — Two — 
Three. 


S. 2. 


1. By Numbers. 


1. From the Order. 

2. Shoulder—arms—T wo. 

3. Present —arms—Two—Three, 
4. Shoulder—arms—T wo, 

5. Support—arms. 

6. Shoulder—arms. 

7. Order—arms—T wo, 


Manual Exercise with the Long Rifle. 


14, Shoulder — arms — Two — 
Three. 

15. Slope—arms. 

16. Shoulder—aerms. 

17. Order—arms—T wo—- Three. 

18. Unfix—bayonets. 

19. Slope—arms—T wo. 

20. Order—arms—T wo--Three. 

21. Trail—arms. 

22. Order—arms. 

23. Advance—arms—T wo. 

24. Trail—arms—T wo. 

25. Advance—arms—T wo. 

26. Order—arms—T wo— Three, 

27. Ground—arms, 

28. Take up—arms. 

29. The short trail. 

30. Stand at ease, 


The Manual Exercise with the Short Rifle. 


8. Fix—swords, 
9. Shoulder—arms—T wo. 
10. Port—arms—T wo. | 
11, As a Front rank, Charge— 
swords; 
: Ав а Rear rank, Charge— 
swords, 


* From "Рей Exercise, and Evolutions of Infantry.” 


20 . FUNERALS. [PART 1. 


FUNERALS, я 


Part VII.—S. 20. Directions for Funeral parties, 


The escort will be drawn up two deep, with opened ranks and 
“unfixed bayonets, facing the house, ог marquee, where the corpse is 
lodged. When the corpse is brought out, the officer commanding will 
proceed as follows :— у 


PRESENT ARMS—REVERSE ARMS—REAR RANK TAKE CLOSE 
‘ORDER, Мавсн--Вт COMPANIES (SUB-DIVISIONS, OR SECTIONS), 
LEFT WHEEL (ОВ, ON THE RIGHT BACKWARDS WHEEL)—QUICK 
MARCH-—HALT—DRESS—REAR RANK TAKE OPEN ORDER—M. 

- —To THE LEFT—FACE—SLOW—MARCH. : 


The remainder of the procession will be thus formed :— 
THE CORPSE, 


Pall-bearers on each side of the corpse. 
Я . Chief mourners. 
Officers, or Non-commissioned officers, two and two, according to rank, 
the juniors in front, 


When the head of the procession arrives near the spot where it is to 
meet the Clergyman— 


COMPANIES (ов SUB-DIVISIONS) TO THE LEFT TURN, RIGHT 
WHEEL—HALT—RANKS INWARDS FACE—FRONT RANK FOUR PACES 
STEP BACK—SLOW MARCH—REST UPON YOUR ARMS REVERSED— 
STAND AT EASE, 


The Corpse having passed through— 
ATTENTION—REVERSE ARMS—RANKS, RIGHT AND LEFT FACE— 
SLOW MARCH—HALT—FRONT, when near the grave and facing towards 
st—REST ON YOUR ARMS REVERSED—STAND AT EASE. 


The Funeral service will be performed, after which— 


ATTENTION—PRESENT ARMS—SHOULDER ARMS—WITH BLANK 
CARTRIDGE, LOAD—FIRE THREE VOLLEYS IN THE AIR—READY— 
PRESENT. 


After firing Three rounds the men will be directed to “ Order arms 
—Fix bayonets—Shoulder arms," and the ranks will be closed, The 
escort will then be marched back to camp, or barracks, in fours, sub- 
divisions, or sections, right in front, in quick time. 


РАВТ 1.] · SWORD EXERCISE, 


SWORD EXEROISE. 
SECTION IL.—Curs. GUARDS. POINTS, 


Words of Command, 
. Right— Defend. 
Assault, Second. 
Three | Right | ан 
Four 
Ee . Left— Defend, 
wo Second, 
Three | Left Third, 
Four Fourth, 
Slope swords, 
GUARDS, AND POINTS. 
Words of command. 
Guards, and Points, 
Right—Defend, Point. 
Second. . Point. 
Third, Point. 
Fourth, Point. 
Left—Defend. Point, 
Second. Point. 
Third. Point. 
Fourth, Point. 
Slope swords, 
SWORD EXERCISE. 
Words of command. 
Right engage. Left engage. 
Assault. Assault. 
One —Point. One —Point. 
Two —Point. Two —Point. 
Three—Point, Three— Point, 
Four —Point. Four —Point. 
“Slope swords, 
PURSUING PRACTICE. 
Words of command. 
Pursuing practice, 
Assault. 
One. — Point. Right. 
One —Point. . 
Three —Point, Right, 


Three— Point, Left, 


11 


14 ‘PISTOL EXERCISE LANCE EXERCISE [PART 1. 


PISTOL EXERCISE, 
Words of command. 
Draw pistol Prepare to load. Load. Rod. Home, Return. 
. Ready. То the Front, Present. Fire, Load, Ready. То 
the Left, Present, Load. То the Right. Present, Fire, Load. To 
the Rear. Present, Fire, Return pistol, 


LANCE EXERCISE, 


* Words of command. 
Engage. 
Round, Wave, and 
First point. 
Right front. Second point and Thrust. 
Parry. 
Right rear. | Third point. 
Left rear. Fourth point. 
Thrust. 
Left front. Fourth point, 
Carry lance. 
FIRST DIVISION. 
AGAINST CAVALBY, 
Words of command, 
Engage. 
Right front, Wave, Second point, and Thrust. 
Left front, Wave, Fourth point, and Thrust. 
Right rear. Third point, 
Lett rear, Fourth point. 
Carry lance. 


SECOND DIVISION. 
AGAINST INFANTRY, 


Words of command. 
Engage, 
Right front, First point, and Thrust. 
Lett front. First point, and Thrust, 
Fight rear, Third point. 
Left rear, Fourth point, 


Carry lance. 


—==—==Ы——-———— 


PRTIL] . LANCE EXERCISE. · 15 


PART II. 
FIELD EXERCISE, AND EVOLUTIONS OF INFANTRY.* 


MARCHING, 


Parr 1.—8. 7. Length of Step. 

In slow, or quick time the length of a pace is 30 inches, except in 
“stepping out,” when it is 33 inches, and in ** stepping short” 10, 

In ** double time” the length of the pace is 36 inches. 

The length of the side step, which is always taken in quick time, 
is 10 inches, 

N.B. When a soldier takes a side pace to clear, or cover another, 
эз in forming four deep, the pace will be 24 inches, 

In stepping back the pace is 30 inches, 


S. 8. Cadence. ` 
In slow time 75 steps | 62 yards 18 inches | are taken 
In quick time 110  ,, 91 , 24 ,, ina 


In double time150 „ [150 , — , minute. 


8.39. Taking Open order. 1. From the Най. 
+ Rear rank, take open order, March—Rear rank, dress—Eyes front 
—Rear rank, take close order, March. 


2. On the March. 
+ Rear rank take open order—Rear rank take close order, 
8. 47. Breaking off Files. Н 


+ Three files on Ше left, to the right turn—Left- wheel. 
The front of the Squad may be further reduced by any number of 
files; suppose Two: 
| + Two files оп the left, to the right turn—Left-wheel. 


Any number of Files that have been broken off may be again ordered 
lothe front ; suppose Three: 
+ Three files to the front—T wo files to the front. 


Ail the Files may be brought to the front at once by the Words— 
T Files to the front. 


* Note 1. In consequence of the limited size of this Manual, extracts only 
have been taken from “THE FIELD ExERCISE, AND EVOLUTIONS OF INFANTRY,” 
Ше matter selected being that generally required in the field. 

The Parts, and Skcri0NS are numbered in conformity with the authorized 
publication, 

Note 2. Words of Command, and Directions :— 

The Commander's Words are printed іп, . . SMALL САРТТАТА. 
The Executive words вс... . . . . 4 Small Print. 
The Directions, &с.. . . . . . « « „Italics. 
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PART IIL.—GENERAL PRINCIPLES. 
VII. Relative Proportion of Paces to Files." 

Each man occupies a space of about 24 inches; therefore, to ascer- 
tain the number of paces of 30 inches required for a’giver number of 
files, multiply the number of files by 8, and divide by 10, the latter 
operation being accomplished ‘by cutting off the last figure, which 
multiplied by 3 will designate the odd inches. It will be useful to re- 
member, that 10 files require 8 paces, 20 files 16, and во on— 100 files 
80 paces, 1,000 files 800. 


А COMPANY IN LINE, AND COLUMN. 
78.1. Formation of a Company іп Line. 


Caution—As A Company IN LINE. 


1, Formation in Close order.—On the above caution, the captair 
will place himself on the right of the front rank, covered by his 
covering serjeant, who will be on the right of the rear rank; the 
remaining officers and serjeants will place themselves in a third or 
supernumerary rank, three paces from the rear rank; the lieutenant 
in rear of the second file from the left, the ensign in rear of the centre 
of the company, the third supernumerary in rear of the left sub- 
division, the fourth in rear of the right, the fifth in rear of the lett, 
and so on. 


2. Tuking open order. 


* REAR RANK TAKE OPEN * Rear rank, dress—Eyes front. 
ORDER—MARCH, Supernumerary rank, dress—Eyes front. 
Оп the word STEADY, the Officers will 
STEADY. port their swords, 


3. Resuming Close order. 
REAR RANK TAKE CLOSE ORDER—Marca. | 


WHEELING FROM THE HALT. 
8: 4. A Company wheeling, from the Halt, from Column into 
Line. | 
Caution.—As A COMPANY IN COLUMN, RIGHT IN FRONT. 


LEFT WHEEL INTO LINE — Company—Halt. Dress, 
Quick Макси. Eyes front, 


A Company in Column, Left in front, will be taught to wheel into 
Line т а similar manner, on the Commands— 


* Vide Note *, page 15. 
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RIGHT WHEEL INTO LINE, &c. 


8. 5. А Company wheeling from the Най, from Line into Column. 
Caution.— As A COMPANY IN LINE. 
OPEN COLUMN, RIGHT IN 
.FRONT. RIGHT ABOUT 
FACE. RIGHT WHEEL, 
Quick мавсн. Company, Halt—Front—Dress. 
А Company in Line will also be taught to wheel into an Open Column, 
Left in front, іп like manner ; the Company, having been faced about, 
will wheel to the left. 
8. 6. A Company wheeling any given number of paces, on either 
flank, from the Най. ; 
—— PACES, RIGHT (OR 
LEFT) WHEEL; OR 
—— PACES ON THE 
RIGHT (OR LEFT) 
BACKWARD WHEEL, 
QUICK MARCH. Halt—Dress, Eyes front. 
The eighth File wheeling eight paces will complete the quarter circle, 
four paces the eighth of a circle, and two paces the sixteenth of a circle, 
8. 7. A Company wheeling on the Centre, from the Най. 
ON THE CENTRE, RIGHT (OR LEFT). 
OR ON THE CENTRE—— PACES 
TO THE RIGHT (OR LEFT) WHEEL. Company, Halt — Dress— 
Quick MARCH.—STEADY. Eyes front. 


8.8. Wheeling backward by Sub-divisions, or Sections from Line. 
1. Wheeling back on the Left. 


Вт SUB-DIVISIONS (OR SECTIONS) ON TUE 
LEFT BACKWARDS WHEEL. Quick MARCH. | . Halt—Dress. 


2. Wheeling back on the Right. In like manner Sub-divisions, or 
Sections, will wheel backwards on the right. 
‚8. 9. On Open column of Sub-divisions, or Sections, Wheeling into 
1. А Column, right in front, wheeling to the left, into Line. 
LEFT WHEEL INTO LINE. QUICK MARCH. | Halt—Dress. Eyes front. 
2. А Column, left in front, wheeling to the right, into Line. 
Inlike manner a Company in column of sub-divisions, or sections, 
kft in front, will wheel into Line. 
. WHEELING ON A MOVEABLE PIVOT. 
2 8. 10. Wheeling from Column into Line, and from Line into 


с 
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1. From Column into Line, 


RIGHT (ОВ LEFT) WHEEL INTO LINE, FOR- 
WARD, While on the March, 


2. From Line into Column. 


By CoMPA-IES (SUB-DIVISIONS, OR ВЕС- 
TIONS, RIGHT (OR LEFT) WHEEL, For-| While on the March, 
WARD. 

Ox. THE MOVE, BY COMPANIES, SUB-DIVI- 
sions, &, FORWARD. From the Halt, 


S. 11. Columns changing direction. 
CHANGE DIRECTION TO THE RIGHT (ов | Lach company, 4.у 
LEFT) FORWARD, will wheel in succession, 
Forward. 
В. 12. A Company in Line advancing from a flank in open Column 
of Sub-divisions, or Sections, . 
1. Ву Sub-divisions from the Right. 
RIGHT SUB-DIVISION TO THE FRONT; REMAIN- 
ING SUB-DIVISIONS, ON THE MOVE, BIGHT | Left wheel, For- 
WHEEL—QUICK MARCH. FORWARD. ward, Forward. 


2. By Sub-divisions from the Left, or Sections from either flank. 
А Company will advance by Sub-divisions from Ше Left in like 


manner, or by Sections from either flank, the rear Sections changing 
direction, 


MISCELLANEOU8 MOVEMENTS, AND FORMATIONS. 


S. 13. Marching past in Slow, and Quick time, 
SLOPE ARMS. MARCH | Left wheel. Forward. Left wheel. Forward, 


PAST IN SLOW TIME, by the right. Rear Rank take open order. 
SLOW, MARCH. Rear Rank take close order. Left wheel. 
Forward, by the left. Left wheel. 

СОМРАХХ—НАТТ. Forward, 
МАВСН PAST IN QUICK | Left wheel. Forward. Left wheel. For- 
TIME, QUICK MARCH, ward, By the right, Left wheel.’ 
Forward. Ву the left, Left wheel. 

Forward. 


CoMPANY—HALT. 
S. 14. The Echel'on march of Sub-divisions, or Sections. 
TAKE GROUND TO THE RIGHT (OR LEFT’, IN ECHELLON. 
ON THE MOVE, BY SUB-DIVISIONS (OR SECTIONS) RIGHT 
(ов LEFT) WHEEL. QUICK MARCH.—FORWARD. 
А Company on the march will take ground to a flank in echellon 
in the same manner, the command being “ BY SUB-DIVISIONS (OR 
SECTIONS, RIGHT (ОВ LEFT) WHEEL, FORWARD.—RE-FORM COM- 
PANY, FORWARD," 
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* S. 16. A Company, in Column of Sub-divisions (or Sections), 
wming to the reverse flank. 


A Company in Column of sub-divisions, right in front, will form to 
1e Right, as follows :— 


тент FORM Leading Sub-division, right wheel. Double, For- 


COMPANY. ward. Halt—Dress up. By the Right, 
Left Sub-division, right wheel. Double. Forward. 
TEADY. Halt—Dress up. Eyes front. 


A Column of Sub-divisions Left in front will form Company to the 
eft in like manner. А Column of Sections will form Company to the 
everse flank on similar principles, 

* S. 23. Counter-marching. 

А Company in Column, right, or left in front. 


By Ranks, 
*UNTERMARCH BY RANES. RIGHT AND LEFT | Company—Halt 
FACE, QUICK MARCH. —Front— Dress, 


INCREASING, AND DIMINISHING THE FRONT OF COLUMNS. 


8. 24. A Company diminishing Front, by forming Sub-divisions 
тот the Най. 


AS A COMPANY IN COLUMN, RIGHT (OR LEFT), IN FRONT. 


Right in front. : 
‘ORM SUB-DIVISIONS. LEFT SUB-DIVISION, RIGHT | Halt—Front— 
ABOUT THREE-QUARTERS ЕАСК. QUICK MARCH. Dress, 


1f Left is in front, Sub-divisions will be formed in a similar ` 
wanner, the Right sub-division moving to the rear of the Left. 

8. 25. А Company diminishing Front by forming Sub-divisions оп 
le march | 


As А COMPANY IN COLUMN, RIGHT (OR LEFT), IN FRONT, 

Right in front. |. 

вм SUB-DIVISIONS. . Left sub-division—Mark time, Right 
ң half turn, Frontturn ` 

If Left is іп бой, Sub-divisions will be formed in a similar 
nanner, the Right sub-division moving to the rear of the Left. 

8. 26. Sub-divisions diminishing Front, by forming Sections. 

The directions that apply to the formation of Sub-divisions from a 
"ompany, apply equally to the formation of Sections from Sub-di vie 
ions: if the Company is halted, the Drill instructor will give the 


* In consequence of the limited Бі: f 
қ m n € of this Manual, the Sections, which 
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words — LEFT (OR RIGHT) SECTIONS, RIGHT (OR LEFT) ABOUT 
THREE-QUARTERS FACE, QUICK MARCH ; but, if on the march, the 
Captain will give the words—‘ Left (or Right) Sections, Mark time; 
Right (or Left) half turn" to both Sections, The Section leaders 
giving the words ** Halt—Front—Dress,’’ ог“ Front turn.” 
8, 27. Sections increasing Front by forming Sub-divisions from the 
Най, 
FORM SUB-DIVISIONS. LEFT SECTION, LEFT Halt — Front, 
HALF FACE. QUICK MARCH. Dress. 


8. 28. Sections increasing Front by forming Sub-divisions оп the 
March, 
Right in front. 
FORM SUB-DIVISIONS. Left Sections, Left half turn, Double, Front 
turn, Quick. 
А Column of Sections, left in front, will form Sub-divisions in like 
manner, both from the halt, and on the march. . 


5. 29. Sub-divisions increasing Front by forming Company. 

'The directions that apply to the formation of Sub-divisions from 
Sections, apply equally to the formation of a Company from Sub- 
divisions, 

8. 30. Diminishing, and increasing Front by breaking off Files, and 
bringing them again to the Front, 

Files will be broken off, as described in Sec. 47, PART I. 

BREAK OFF FILES. 

8. 31. Increasing, and diminishing Front by breaking into Fours, 
or Files, and re-forming Sections, Sub-divisions, or Company. 

A Company, or open Column of Sub-divisions, or Sections, right in 
front, may advance from the right in Files, or Fours, by the words— 
To THE RIGHT FACE (or Еовм FOURS RIGHT) LEFT WHEEL, QUICK 
MARCH; if the Column is Left in front, the fours, or files will advance 
from the Left in like manner. These movements may also be done 
when the Column is on the march, the commands then being—To THE 
RIGHT (OR LEFT) TURN, LEFT (OR RIGHT) WHEEL: OR FORM FOURS, 
RIGHT—LEFT WHEEL: OR FORM FOURS, LEFT—RIGHT WHEEL. 


SQUARES. 
8. 32. Forming close Column of Sections, and Company square. 
FORM COMPANY SQUARE. Form close Column of Sections. 


Quick marci Prepare for Cavalry. 
Ready. Independent firing, вс. 
A Onder armas ды 


The Company will ђе re-formed, as follows ;— 
ВЕ-КОЕМ COMPANY, | Re-form company. Quick march, 
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8, 33. Forming Rallying Squares. 
Еовм RALLYING SQUARE. 
THE SQUARE WILL ADVANCE 


(RETIRE, OR MOVE TO THE The Square will advance (retire, 
RIGHT, OR LEFT). QUICK or move to the right or lett). 
MARCH. Tuwards—Face—Quick march. 
THE SQUARE WILL HALT. Halt. Prepare for Cavalry — 


Ready. Order arms. 


Unfix Swords (or bayonets). Re- 
form Company. 


RE-FORM COMPANY. 


Part IV.—FIELD EXERCISE, AND EVOLUTIONS OF INFANTRY. 
FORMATION, AND EVOLUTIONS OF A BATTALION. 


A BATTALION ON PARADE. 


8.1. Formation of а Battalion on Parade in Open Column, Right 
in front. 

As a general rule, a battalion will assemble on parade in open 
column right in front. 

The usual post of the commanding officer in open column is on the 
pivot flank of the leading company ; that of the senior major, two paces 
from the reverse flank of the centre of the right wing, and that of the 
second major, two paces from the reverse flank of the centre of the 
left wing. The adjutant is posted two paces from the reverse flank of 
the right centre company. When a column is ordered to advance, the 
major of the leading wing will place himself in rear of the pivot flank 
of the second company from the front, to superintend the direction, 
keeping clear of the Company leaders.* 


TELL OFF THE BATTALION. No. One. 
Nos. ONE TO FIVE, RIGHT WING. No. Two. 
Nos. 8IX TO TEN, LEFT WING. &c. &c. &c. 


EYES FRONT. 
S. 2. Wheeling into Line from Open Column, 


LEFT (OR RIGHT) WHEEL INTO Steady. 
LINE, QUICK MARCH. No. 
front. 


‚ Halt. Dress, Eyes 


FORMATION, AND MOVEMENTS OF A BATTALION IN LINE. 


8,3. Formation of a Battalion in Line. 
When a Battalion is formed in Line there is to be no interval 
between the Companies, 


* Vide Note 2, page 19. 
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S. 4. А Battalion іп Line taking Open order, and resuming Close 
order. 


1. Taking Open order. р 
REAR RANK TAKE OPEN ORDER, MARCH. | Steady. 
2. Taking Close order. 

REAR RANK TAKE CLOSE OKDER. Мавсн. | 

8. 5, Advancing, and retiring in Line. 
1. Advancing in Line. 

THE LINE WILL ADVANOE.* * Steady. 

Quick MARCH. BATTALION HALT, 
2. Retiring in Line, 

THE LINE WILL RETIRE. RIGHT ABOUT 
FACE. QUICK MARCH. BATTALION 
HALT—FRONT. 

S. 6. Charging in Line. 
PREPARE TO CHARGE, CHARGE, ВАТТА- | 


Steady. 


LION HALT. 


S. 7. Dressing a Battalion in Line. 

THE BATTALION WILL DRESS BY THE * Steady. 
RIGHT (OR LEFT). COVERERS——PACES Halt. Dress up. 
TO THE FRONT. QUICK MARCH.* No. ——, Eyes front, 
Quick MARCH. * Steady. 


8. 8. Advancing, and Retiring by Wings. 


1. Firing, and Adcancing by Wings. 

THE BATTALION WILL | ` Junior Major. Left wing—Fire a volley at 

FIRE ANDADVANCE yards—Ready, Present, Load. 
BY WINGS, Senior Major, Right wing, By the left. 
Quick march. Right wing—Halt, &c. 
Junior Major. Left wing, Shoulder arms, 
By the right. Quick march, &c. 
Senior Major. Right wing —Fire a volley 
at yards—Ready, Present. Load, бс. 
2. Firing, and Retiring by Wings. 

THE BATTALION WILL | Junior Major. Left wing—Fire a volley at 
FIRE AND RETIRE | —— yards—Ready, Present. Load. Shoulder 
BY WINGS, arms, Right about face. Ву Ше left— 

Quick march. Halt—Front, 

Senior Major, Right wing— Fire a volley at 
— yards—kKeady, Present. Load. Shoulder 
arms, Right about face, By the right— 
Quick march, Halt—Front. 

Junior Major. Left wing, Ready, Se, 
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S. 9. A Battalion in Line passing obstacles. 

If the obstacles are small, the files whose progress is interrupted 
by them, will break off in the same manner as files are broken off from 
the flank of a Company in column. The moment the obetacle is 
passed, the files must move up again to the front, If a Company or 
Sub-division is required to break off, it will move by Fours, or if Files 
Шек off successively till they amount to a Sub-division, they will form 

ours. 


ADVANCE BY FOURS FROM THE RIGHT (OR | When the obstacles are 
LEFT) OF COMPANIES. FORM FOURS — | such as to require all the 
RIGHT, LEFT WHEEL; OR FORM FOURS | Companies to break into 
—LEFT, RIGHT WHEEL. : Fours. 


RETIRE BY FOURS FROM THE.PROPER Jf all the Companies 
RIGHT (OR LEFT) OF COMPANIES. | of a Battalion retiring 
FORM FOURS—LEFT, RIGHT WHEEL; | in Line are required to 
OR FORM FOURS—RIGHT, LEFT WHEEL. | break into Fours. 


8. 10. Battalions in Line relieving each other. 
1. Advancing. 
RETIRE BY FOURS FROM THE RIGHT.OF COMPANIES, 


FORM FOURS—RIGHT. RIGHT WHEEL. QUICK 
MARCH, 


HALT—FRONT. LEFT WHEEL INTO LINE, QUICK | Halt, Dress, 
MARCH, 
9. Retiring. 


RETIRE BY FOURS FROM THE PROPER RIGHT OF COM- 
PANIES, FORM FOURS—LEFT, вс. 


COLUMN MOVEMENTS. 


8.11. Formation of a Battalion in Open column, 


The rules laid down for the formation of an open Column, Right 
in front (in this Part, Section 1), are equally applicable to the forma- 
tion of an Open column Left in front. 


8.12. Forming Close, or Quarter distance column from any more 
Open column. 
1. Closing from the Най. 
CLosE TO THE FRONT (OR TO QUARTER DISTANCE 
ON THE FRONT COMPANY): OR CLOSE TO THE REAR 
(OR TO QUARTER DISTANCE ON THE REAR COM- #Ко--- 
РАМТ). Halt— Dress, 
[REMAINING COMPANIES RIGHT ABOUT РАСЕ; OR| Ко. —— 
CLOSE ON (OR TO QUARTER DISTANCE ON) NO. —— | Helt—¥ront 
COMPANY. COMPANIES IN FRONT, RIGHT ABOUT | —Dress, 
FACE QUICK MARCH,* Steady. 
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2. Formation of a Close, or Quarter distance Column, 
The arrangement of a Close, or Quarter distance column will be 
the same as that of an open column, the distances only being different. 


3. А Column on the march, closing to the Front, 

CLOSE TO THE FRONT (ОВ CLOSE TO| Captain of the leading 
QUARTER DISTANCE, ON THE LEADING | Company, “ No. 1. Halt— 
COMPANY). ." Тһе column will 

then be formed as already 

described. 


4. Closing to the Front without Halting. 
ON THE MARCH—CLOSE TO THE FRONT (OR 
CLOSE TO QUARTER DISTANCE) ON THE 
LEADING COMPANY. REMAINING COMPANIES, 
DOUBLE. No. —— Quick. 


S. 13. А Close,or Quarter distance column opening from the Front, 
Rear, or from any named Company. 
1. From the Front. 


OPEN TO QUARTER (OR WHEELING) DISTANCE 
FROM THE FRONT. REMAINING COMPANIES, No. Halt 
RIGHT ABOUT FACE. QUICK MARCH, —Front—Dress, 
2. Opening from the Rear. д 
OPEN TO QUARTER (OR WHEELING) DISTANCE 
FROM THE REAR. REMAINING COMPANIES, | No. —— Halt. 
QUICK MARCH. : No. — Dress. 


8. Opening from a Central Company. 
The Companies, in front and rear of the central company, will pro- 
ceed as already described. 


4. Advancing in Succession from the Front. 


ADVANCE BY SUCCESSIVE COMPANIES FROM THE In Succession, 
FRONT, AT QUARTER (OR WHEELING) DIS- | Хо, Quick 
ТАКОЕ. №. —— QUICK MARCH. march. 


5. Opening on the March, by Halting the Rear Company. 
OPEN TO QUARTER (OR WHEELING) DISTANCE, | Rear Company 
FROM THE REAR, Halt. 
Movement as 
described from the 
Hait. 


S. 14. Columns increasing, and diminishing their Front, and passing 
obstacles. 
When an open Column is on the march, each Company in suc- 
cession, as it arrives at a narrow space or defile, will, when necessary, 
diminish its front; and, as each Compauy clears the narrow space, it 
must again increase its front, 
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S. 15. An Open Column changing direction, and marching оп оп 
alignment, or moving into an alignment by the Flank march of 
Fours. 

1. Changing direction. 

A Battalion marching in Column may change direction by the suc- 
cessive wheel of its Companies on moveable pivots round the same 
point. 

S. 16. A Column at Close, or Quarter distance, Wheeling on a fixed, 
or moveable pirot, 

1. Wheeling on a Fired pirot. 
CoLUMN—LEFT (OR RIGHT) WHEEL. QUICK 
(OR DOUBLE) MARCH, COLUMN—HALT. 
2. Wheeling on a Moveable pivot. 
COLUMN LEFT (OR RIGHT) WHEEL, CoLUMN— 

FORWARD, 

8. 17. A Close, or Quarter distance Column taking ground to a 
flank, wheeling to the right. or left. 

A Column taking ground to a flank will wheel to the right, or left, 
on the principles laid down in the preceding Section. 

8. 18. A Close, or Quarter distance Column changing Front on the 
Centre. 

1. From the Най. 
CHANGE FRONT ON THE CENTRE. RIGHT (OR 

LEFT) SUB-DIVISIONS, RIGHT 'ABOUT FACE. 

Quick (OR DOUBLE) MARCH, HALT—FRONT, 

DRESS, 

2. On the March. 
CHANGE FRONT ON THE CENTRE. RIGHT (ов 

LEFT) SUB-DIVISIONS—RIGHT ABOUT TURN, 

Евокт TURN. 


8. 19. Columns countermarching by Ranks, 
In countermarching, both the front of the Column and the order of 


the Companies is changed, a column Right in front becoming a column 
Left in front, facing to the original rear, 


8. 20. Changing the Order of а Column, by Ще successive march of 
the rear Companies to the front. 


When Right in Front, 

BY SUCCESSIVE COM- Captain of rear company. No. Form 
PANIES, REAR WING | Fours left. Quick march. Front—turn, 
TO THE FRONT. By the right, 


Captain of next company. No. —— Yer 
Fours left. Quick march, Fyont—turn. 
By the right, 
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The remaining Companies will successively follow in a similar 
manner, 

When Left is in front, the Right companies will be brought to the 
front іп a similar manner, each forming fours to the right, and coming 
up in succession, 


8. 21. Changing the Order of an Open, Half, or Quarter distance 
column, formed upon a road where the space does not admit of the 
flank movement, 


When Right in Front. 
By FOURS FROM THE Captain of rear company. 

LEFT, REAR WING | Хо. Form Fours—left. Right wheel. 

TO THE FRONT. | 
FOURTH SECTIONS Fourth section, Halt. 

RIGHT WHEEL, Captain of next company. 
QUICK MARCH. uo Form Fours—lett, Quick march. 

iptain of left company. 
No, — ы a НК 

The remaining companies will follow in like manner. А column 
Left in front will bring its rear companies to the front by fours from 
ns Right in a similar manner; the first sections being wheeled to the 


S. 22. Columns taking ground to а flank, by the Echellon march of 
Sections. 
When a Column is required to take ground to a flank in echellon 


of sections, each Company will move, as described in Part lI., 
Section 14, 


8. 23. Columns taking ground to a Flank. 
TAKE GROUND TO THE RIGHT (OR LEFT) IN 

FOURS. FORM FOURS—RIGHT (ов LFFT). 

(Quick мавсн, if halted.) 

S. 24. Columns, when taking ground to а flank by Fours, closing to 
less distance, or opening out to greater distance from any named 
Company. 

1. Closing to less distance. 


CLOSE ON №. — COMPANY (ов CLOSE то| “ When the 
QUARTER DISTANCE ON No, —— COMPANY). | movement is com- 
* COLUMN FORWARD, | pleted, 
2. Opening to greater dist.mce, 
OPEN TO QUARTER (OR WHEELING) DISTANCE * When the 
FROM КО. —— COMPANY. movement is com- 
* CoLUMN—FORWARD. pleted, 


On open ground the Companies in these movements may close, or 
open by the diagonal march. 
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Bv THE DIAGONAL MARCH, CLOSE (OR ОРЕХ | No. — Right 
OUT), &c. REMAINING COMPANIES—INWARDS | half turn. 

(ов OUTWABDS) HALF TURN. No. --- Left 
half turn. 


8. 25. Application of the Flank march of Columns by Fours. 
The flank march of Columns by Fours will be found most useful in 
the advance of large bodies of troops. 


FORMATIONS OF COLUMN, FROM LINE, 
8. 26. А Line wheeling back into Open column from the Най. 
1. By Companies into Open column, Right т front. 
OPEN COLUMN, RIGHT IN FRONT—RIGHT ABOUT Halt—Front— 
FACE, RIGHT WHEEL, QUICK MARCH. 
2. By Companies into Open column, Left in front. 
Open column, left in front, will be formed in like manner. 
3. By Sub-divisions (or Sections) into Column, Right in front. 
Bv SUB-DIVISIONS (OR SECTIONS) ON THE LEFT 
BACKWARD—WHEEL. QUICK MARCH. Halt—Dress. 
4. By Sub-divisions (or Sections) into Column, Left in front. 
Sub-divisions and Sections will wheel back on their right in like 
manner, 


When the Sub-divisions, or Sections, exceed twelve Files, the words 
of command will then be— 


OPEN COLUMN OF SUB-DIVISIONS (OR SECTIONS) 


RIGHT (OR LEFT) IN FRONT, RIGHT ABOUT — 
FACE, &c., &c. 


S. 27. A Line wheeling into Open column on the march. 
Bv COMPANIES (SUB-DIVISIONS, OR SECTIONS) 
BIGHT (OR LEFT) WHEEL. FORWARD. 
When a Battalion is required to wheel on moveable pivots from the 

Halt, the caution must be given thus— 

ON THE MOVE BY COMPANIES (SUB-DIVISIONS, OR 
SECTIONS) RIGHT (OR LEFT) WHEEL, QUICK 
MARCH, 

S. 28. A Battalion moving ín Open column, from either flank, along 
the Rear. 
1. By Companies from the Right. 

THE BATTALION WILL MOVE | Мо. 1, Form Fours—Left, Left 
IN COLUMN OF COMPANIES, | wheel. Quick march. Front turn. 
FROM THE RIGHT, ALONG №. 2. Form Fours—leX. Let 
THE BEAR, wheel, Quick march. Кто torn, 

Companies in succession, 
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2, By Companies from the Left. 


MovE IN COLUMN OF COM- №. — Form Fours — Right. 
PANIES, FROM THE LEFT, | Right wheel. Quick march, Front 
ALONG THE REAR. turn, 


Companies tn succession, 


8, 29. А Battalion formed in Line, advancing from a flank, in 

Open column of Companies, Sub-divisions, or Sections, 

1. Advancing from a Flank, by Companies. 

RIGHT (OR LEFT) COMPANY TO No. * Left (or right) wheel. 
THE FRONT. REMAINING | Leading Company—Forward, 
COMPANIES ON THE MOVE, No. * Forward, 

RIGHT (OR LEFT) WHEEL. &c., &c., &е. 
QuiCK MARCH. FORWARD. 


2, Advancing from a Flank by Sub-divisions, or Sections, 
RIGHT (OR LEFT) SUB-DIVISION (OR SECTION) TO 
THE FRONT, REMAINING SUB-DIVISIONS (OR 
SECTIONS), ON THE MOVE, RIGHT (OR LEFT 
WHEEL. QUICK MARCH. FORWARD, &c., &c. | 


8. Advancing from а Flank by Companies, Sub-divisions, or 

Sections, on the March. 

Кент (ов LEFT) COMPANY (SUB-DIVISION, OR 
SECTION) TO THE FRONT, REMAINING COM- 
PANIES (SUB-DIVISIONS, OR SECTIONS) RIGHT 
(ов LEFT) WHEEL, &c., вс. | 


S. 30. А Battalion in Line advancing $n Double column of Com- 
panies, Sub-divisions, or Sections, 
The following description of an advance by Sub-divisions will apply 
equally to an advance by Companies, or Sections, 
1. Advancing by Sub-divisions, 

Two CENTRE SUB-DIVISIONS | Пей sub-division, Left wheel.* 
TO THE FRONT, REMAIN- | Right sub-division, Right wheel. 
ING 8UB-DIVISIONS, ON THE | Two centre sub-divisions—Forward. 
MOVE, INWARDS—WHEEL, | By the left. 

Quick MARCH. FORWARD. * Forward. 4 Forward, 


8. 31. А Battalion formed іп Line, retiring over а bridge, or 
through a defile, or retreating from a flank, or from both flanks т 
Rear of the Centre. 

1. From a Flank, by Companies. 

RETIRE BY COM- Captain of Left Company. No. Right 
PANIES, FROM | about face. Quick march. Left wheel. Forward. 
THE LEFT, IN No, — Right wheel. Forward. Ву the right. 
REAR OF THE | Each Company in succession (except the right 
RIGHT, Company). №. Right about face. Quick 

march—Left wheel. Forward, 
No, 1. Right about face, Quick marda, 
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A Battalion will retire by Companies from the Right in rear of the 
Left, in like manner, 

2. A Battalion will retire by Sub-divisions, or Sections, in the same 
manner as it retires by Companies; the Captain will give the words 
* Right about face” and * Quick march” to each of his sub-divisions, 
or sections ; the proper leaders will then take command and give the 
words “ Right (or Left) wheel, Forward.” 

3. From both Flanks in rear of the Centre, 

The following description of the retreat by Sub-divisions will apply 
‘equally to a retreat by Companies, or Sections, 

RETIRE BY SUB-DIVISIONS, | = Two flank Sub-divisions. Right 
FROM BOTH FLANKS, IN | Sub-division, Right about face. Quick 
REAR OF THE CENTRE. march. Right wheel. Forward, 

Left Sub-division, Right about face. 
Quick march. Left wheel —Forward, 

+ Captain of Left centre Com- T Right about face, Quick march. 

pany, to the two centre 


Sub-divisions, 
+ Corresponding Sub-divisions | $ Left wheel. Right wheel. For- 
о the two Wings. ward. 


8.32. A Battalion т Line, forming Open, Quarter. distance, or 
Close Column. 


1. Forming Open, Quarter distance, or Close Column, $n rear of 
the Right Company. 


ОРЕХ (QUARTER DISTANCE, OR CLOSE) COLUMN | Halt — Front, 
IN REAR OF NO. 1. REMAINING COMPANIES, | Dress. 
FORM FOURS RIGHT, QUICK MARCH. Steady. 


2. Forming Open, Quarter distance, or Close Column in front of 
the Right Company. 


OPEN (QUARTER DISTANCE, OR CLOSE) COLUMN | Halt — Front, 
IN FRONT OF No.1, REMAINING COMPANIES, Dress, 
FORM FOURS—RIGHT, QUICK MARCH. Steady. 


3. Forming Open, Quarter distance, or Close Column in Front, ог 
Rear, on the Left Company. 
A Battalion in line will be formed in column on the Left compiny 
in the same manner as it is so formed on the Right company, the 
remaining companies forming Fours to the left, 


4. Forming Open, Quarter distance, or Close Column on a Central 


y. 
OPEN (QUARTER DISTANCE, OR CLOSE) COLUMN, Halt, Front, 
RIGHT (OR LEFT) IN FRONT, ON No. —— Dress, 
FORM FOURS—INWARDS. QUICK MARCH, Senior Major. 


Steady. 


5, Advancing, or Retiring from either i 
See Section 9 of this PART, 7 о 
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6. Forming Double Columns, 

Double Column of Companies, or Sub-divisions, will be formed from 
Line on the two centre companies or sub-divisions, in the same manner 
as single columns are formed, 

DOUBLE COLUMN (OR QUARTER DIS- The Companies, which 
TANCE, OR CLOSE) DOUBLE COLUMN | mote tothe rear of the Line, 
ON THE TWO CENTRE COMPANIES | trill countermarch round the 
FACING TO THE REAR. | rear rank, 


FORMATION OF LINE FROM COLUMN. 
‚8. 83. Forming Line to the Front, from open Column, on any 
named Company. Я 
. 1. Forming Line on the Front Company, from the Най. 
‚ Right in front. : 
FORM LINE ON THE FRONT COMPANY, REMAIN- No. 1. Eyes 
ING COMPANIES FOUR PACES ON THE RIGHT | Right, Dress, 


BACEWARDS WHEEL. Eyes front, 
QuiCK MARCH. р; Хо. Наһ 
"Dress, Eyes front. 


FORM LINE. QUICK MARCH. In succession, "No. —— Right. 
When the movement is com- | wheel. Halt. Dress "up. ` Eyes | 
pleted.* tront. Senior Major.* Steady. : 
When the Column is Left in front, Line will be formed in the same ' 
manner as when Right is in front, 


2. Forming Line on the Front Company in a direction oblique to 
the Front of the Column, 

In this movement the front company will be wheeled back on its 
reverse flank into the direction required, the remaining companies will 
be wheeled back half the number of paces wheeled by the front com- 
pany in addition to the four paces described in the preceding number of 
this section ; the formation will be completed as already explained. If 
the leading company is wheeled up on the reverse flank, the line will 
be formed as described in Section 35 of this PART. 


3. Forming Line on the Rear Company from the Най. 

Line may also be formed on the rear company of a column, the 
remaining companies first being faced to the right about, and then 
wheeled four paces on their right backwards, if right is in front, and 
on their left backwards, if left is in front, the captains remaining оп 
the pivot flank. The movement will be performed in all respects 
as described in No. 1 of this Section, except that each company will 
move rear rank in front, and after it has wheeled into the alignment, 
Jt will receive the word “ Forward” from its captain, move to the 

rear, until its proper front rank is in line with the reac rank of the 
4alted company, and then be halted, fronted, and dressed up into Line, 
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4. Forming Line on а central Company. 

Form LINE ON No. *———; сом-| Мо. ——.* Eyes Right— 
PANIES IN FRONT, RIGHT ABOUT | Dress. Eyes front. . 
FACE. FOUR PACES ON THE RIGHT No, ——~.f Halt—Dress, 
а LEFT) BACKWARDS УНЕЕТ.{ | Eyes front. 


UICK MARCH. 
ForM LINE. QUICK MARCH, * Left (or right) wheel. 
Front Companies.* Forward, Halt. Front— 
Dress up. 
Rear Companies.t + Lett (or right) wheel, 


Halt—Dress up, Eyes front, 


5. An Open Column on the March, forming Line on the leading 
Company. 

If advancing, on the caution, FORM LINE ON THE LEADING СОМ- 
PANY, the commanding officer will then give the words, REMAINING 
COMPANIES LEFT (or RIGHT) WHEEL, on which the leading company 
will continue to move straight to the front, and the remaining com- 
panies will wheel on moveable pivots, their captains changing flauk 
by the rear. When they have completed the eighth of a circle, the 
commanding officer will give the word FORWARD, on which they will 
move on in echellon, and the captain of the leading company will give ` 
the word “ Halt," change his flank, and then give the word “ Dress." 
The movement will then be completed in the same manner as it is рег- 
formed from the Halt. 

If Retiring, the first part of the mancuvre will be performed in the 
same manner as when the column is advancing, except that the captains 
will not change their flanks on the caution, and the captain of the 
leading company will give the word “ Halt—Front—Dress.” The 
remaining companies will then form in the same manner as on а rear 
company from the halt. 

8. 34. An Open Column forming Line in inverted order. 

A battalion in column should be practised in forming line on the 
front, or rear company in inverted order, the right company on the 
left, and the left company on the right. The command will be given 
thus, IN INVERTED ORDER FORM LINE ON NO. 1 COMPANY, REMAIN- 
ING COMPANIES, &c, 


8. 35. А Battalion іп Open Column, forming Line to the Reverso 
flank, 

Form LINE то| Leading Company. No. Right (or left) 
THE REVERSE | wheel. Double—Forward, Halt—Dress up. 
FLANE. 2nd Company. Right (or left) wheel, Double— 

Halt— Dress up. 

Remaining companies in succession will form in 
like manner on the outward flank ot the \est- 
halted company. 

Major. Steady. 
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Columns of Sub-divisions, or Sections, will be formed to the reverse 
flank in like manner. 


6. 36. Forming Line to the Front from Double Column. 

Line will be formed to the front on the march, from double column, 
on the same principles as from a single column. The following 
description of the formation from double column of sub-divisions will 
apply equally to the formation from double column of companies, or 
sections. 


Еовм LINE ОК| Two centre sub-divisions—Halt, Four paces 
THE TWO outwards—Close—Quick march. 
LEADING SUB-| Left sub-division, Eyes left—Dress. 
DIVISIONS, RE- Right sub-division, Eyes right— Dress. 
MAINING SUB-| The remaining sub-divisions will form in suc- 
DIVISIONS OUT- | cession, as described $n Section 33 of this Part. 
WARDSWHEEL, Right (or left) sub-division, Left (or right) 
—EFORWARD, | wheel—Halt—Dress up. Eyes front. 

Senior Major. Steady. 


S. 37. A Battalion т Double Column, forming Line to the Right, 
or Left. 
1, Forming to the Right on the March, 
COLUMN BY THE RIGHT. Halt—Dress. Eyes front. 
FORM LINE TO THE The companies, фс., of the Left wing 
RIGHT, RIGHT WING— | will form successively to their reverse 
RIGHT WHEEL INTO | flank, in the manner described in Sec- 
LINE, tion 35 of this Part. 
Halt—Dress up. 


Line will be formed to the Left on precisely the same principles. 


2. Forming from the Halt. 

This movement may be performed from the halt, ia which case the 
words will be FORM LINE TO THE RIGHT (or LEFT), RIGHT (or LEFT) 
WING, RIGHT (or LEFT) WHEEL INTO LINE. THE WHOLE, QUICK 
MARCH, &c., on which the companies, sub-divisions, or sections of the 
нашей wing will wheel into line, as directed in PART П., Section 4, or 9. 
The other wing will step ой, and the rest of the evolution will be рег- 
formed as already described. 


DEPLOYMENTS, 
S. 38, A Battalion in Close, or Quarter distance Column, deploying 
into Line, to either flank. 


Deployments will invariably be made on a front company and by the 
flank march of Fours, unless the ground should render it necessary to 
move in Files, 
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1. From Column, Right, or Left in front $0 the pivot flank. 
DEPLOY TO THE Хо. — Right (or Left)— Dress. Eyes 
LEFT, OR RIGHT. | front. 
Еовм FOURS No. —— Front turn, Halt, Dress пр. Eyes 
LEFT, OR RIGHT. | front. Front turn, Halt, Dress up. Eyes 
Quick MARCH. | front. 
Bteady. d 
2. From Column Right, or Left in front to the Reverse flank, 


The Deployment will be made on precisely the same principle as 
when made to the pivot flank. ш 7 


8, 39. A Battalion in Close, or Quarter distance Column, deploy- 
ing to both flanks, 

DEPLOY OUTWARDS, ONE COMPANY (OR TWO,] Company, ог com- 
OR MORE, COMPANIES) TO THE RIGHT. FORM | panies, next іп suc- 
FOURS—OUTWARDS, QUICK MARCH. cession fromthe front 

move to the right. 


8, 40. А Battalion іп Double column deploying. 

1. A Double column at close, er quarter distance may deploy on the 
two centre companies, or sub-divisions, in the same manner as a single 
column. 

2. А double column deploying to one flank, 

The wing nearest the point of appui will deploy on its rear Com- 
pany, or Sub-division. 

FORM FOURS—RIGHT (OR LEFT). 

QUICK MARCH. | 

The other wing will take ground outwards in Fours, and, when the 
wing of formation has completed its deployment, will continue the 
formation of the line by deploying on ite leading company, or sub- 
division. 

8.41. A Battalion in Line changing Front by the intermediate 
Formation of open Column on any named Company. 

1. То the Right, Left thrown forward, on the right Company. 
OPEN COLUMN IN FRONT OF Хо. 1, REMAINING Хо. 1. On the 
COMPANIES FORM FOURS— RIGHT. QUICK | right backwards 


MARCH, &c. wheel, Quick 
Ов, OPEN COLUMN IN FRONT oF No. 1, WHICH | march. Halt. 
WILL WHEEL BACK ON ITS RIGHT. Dress, Eyes front, 


REMAINING COMPANIES, FORM FOURS BIGHT. 
QUICK MARCH, «с. 
Монт WHEEL INTO LINE. QUICK MARCH. 
2. To the Left, Right thrown forward on the left Company. 
А line will change front to the Left on the left Company, in the 
. ame manner as to the Right, on the right Company ; the left come 
қ ъ 
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pany being wheeled back оп its left, if the new line is to be formed 
obliquely to the old one, Тһе column will then be formed on its right 
in front, and it will be wheeled to the left into Line, 


8. To the Left, left thrown back on the Right company. 


OPEN COLUMN IN REAR OF No. 1. No. 1. On the Left backwards 
REMAINING COMPANIES FORM | wheel, Quick march. Halt. 
FOURS RIGHT. QUICK MARCH, | Dress. Eyes front. 

З The remaining Companies will 

OR, OPEN COLUMN IN REAR ОР | then form Open column, right in 
No. 1, WHICH WILL WHEEL | front on the Right company, as 
BACK ON ITS LEFT. directed in Section 32 of this 

Part. After which the Column 
will be wheeled into Line. 


4. To the Right, right thrown back on the Left company. 

А Line may change Front to the Right on the Гей company, in the 
same manner as to the left on the right company. If the new Line is 
to Не formed obliquely to the old one, the Left company will be wheeled 
back on the right, the column will be formed Lett in front in rear of 
it, and then wheeled to the right into Line. 


5. To the Right, or Left on а Central company. 
OPEN COLUMN LEFT (OR RIGHT) IN FRONT, ON No — On 
No. ——, &c. the Right (or Left) 
OR, OPEN COLUMN LEFT (OR RIGHT) IN FRONT, | backwards wheel. 
ON No, — WHICH WILL WHEEL BACK ON | Quick march. 


118 RIGHT (OR LEFT), Halt. Dress. 
Eyes front. 
REMAINING COMPANIES, FORM FOURS—INWARDS. After the 
Quick MARCH, &c. Column is formed, 
Right (or left) wheel into line. Quick march, вс. it will wheel into 
е. 


FORMATION OF SQUARES. 


GENERAL PRINCIPLES, 


. 1. Use, and application of Squares.—Men are formed into Square 
to resist attacks of Cavalry, and occasionally to protect baggage, or 
treasure against cavalry, or infantry, Squares may be formed two 
deep, or four deep. "When troops are armed with breech-loaders, & 
two-deep square is sufficiently strong to resist cavalry, and gives ample 
space for the officers, band, &c., in the centre, The four-deep square, 
formed from quarter distance columin, is more compact, but at the 
same time more exposed to danger from the fire of Artillery. 
2. Solid Square.—Any compact mass of soldiers will be safe against 
tavalry, if the outside men kneel down and slant their bayoneta 
outwards, ^ 
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8.42. А Battalion in Column, forming Square, Four deep. 
1. Forming Square four deep on the front Company of an Open 


ON THE FRONTCOM- | Remaining Companies, except the two in rear 
PANY FOUR DEEP | of the Column. 
FORM SQUARE. No. Sections—outwards. 
Quick (OR Tuo rear Companies close up. 
DOUBLE) MARCH.| No. Halt. Right about face. 


2. Forming Square, four deep, on the Rear Company of an Open 


Eight Companies, right in front, 

Os THE REAR COMPANY, No. 6. Front—turn. Sections—outwards. 
YOUR DEEP, FORM No. . Front turn, Sections—out- 
BQUARE. RIGHT ABOUT | wards. 

--ҒАСЕ. QUICK (ов No. 2—Halt— Front. 

DOUBLE) MARCH. No. 1—Halt—Front. 

If a Column on the march is ordered to form Square, the leading 
Company will at once receive the words “ No. —— Halt— Dress” 
from its Captain. 

8. Forming Square, four deep, on the centre, from Open column, 

Right in front. 

Os THE LEFT (ов |  Sections—outwards, 

RIGHT) CENTRE | Front turn. 

COMPANY, FOUR Sections—outwards. 

DEEP, FORM Sections—outwards, 

BQUARE. RIGHT «с. ёс. &c. 

(ОВ LEFT) WING, The Square will be completed on the Company 

RIGHT ABOUT of formation, as described in Nos, 1 and 2 of 

FACE. QuICK (ов | this Section, 

DOUBLE) MARCH. 


4. A Column tuking ground to a flank by Fours, forming Square, 
Four deep. 

When a battalion ш open column taking ground to a flank by fours, 
is required to form square, the commanding officer will give the words 
ON THE LEFT (or RIGHT) CENTRE COMPANY FOUR DEEP FORM 
SQUARE, WINGS INWARDS TURN, on which the wings will turn in- 
wards, the captain of the named company will give the words “ Sece 
tions outwards," and square will be formed as already described. When 
the column is Right in front the square will form on the left centre 
company: when Left in front, on the right centre company. 


5. A Battalion in Quarter distance Column, forming Square, 
Four deep. 
A column st quarter distance will be formed into square in the 
same manner ав an open column, except that the commanding осер 
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РАКТ 111. 
ORDNANCE, CARRIAGES, ETC, 


ORDNANCE, 


GUNS. 


Guns are distinguished from each other by their metal, and weight of 
their shot. 

A Gun (Smooth bore) is divided into five parts, which are named 
Cascable, First re-inforce, Second re-inforce, Chase, Muzzle. 

The metal is made thicker towards the breech than at the muzzle, 
to strengthen the piece, for the elastic force of the Gunpowder is there 
greatest, and diminishes in power as the space it occupies is extended. 
ТА metal is made thinner towards Ше muzzle to make the gun 

ighter. 

EThs Dispart is half the difference between the diameter of the Gun 
at the base ring, and at the swell of the muzzle. By affixing on the 
muzzle a piece of metal equal to the height of the dispart, the line of 
sight will be made parallel to the axis of the bore, and therefore an 
object within point-blank range can be seen. Howitzers, and some 
guns which have a patch or projection on the upper part of the muzzle, 
have no dispart, the semi-diameter of the muzzle with the patch added 
to it being equal to the semi-diameter of the base ring. Iron ordnance 
(Bloomfield's) are intended to have a degree and a half dispart, but the 
founder is allowed two-tenths of an inch variation in casting [гоп ord- 
папсе, for any difference which there may be between the intended and 
actual diameter of the base ring, and muzzle. 

Bronze Field Guns 6, and 3-pounders, 3 cwt. (4 feet), have a dispart 
of one degree; 3-pounders 24 cwt. (3 feet) have a degree and a half; 
and 12-pounders, and 9-pounders have one degree and a quarter. 

The Angle ој dispart is the number of degrees the axis оҒ the bore 
would point above the object aimed at, when laid by the surface of 
the gun. 

Point Man range is when the piece is laid at the object without 
any elevation ; the plane and the axis of the bore being parallel to 
each other. Из distance is measured from Ше muzzle of the piece 
(fired with the service charge of powder) to the first graze of the 
shot, or point at which it first touches the ground. 

When a Shot is fired from a gun, it is acted upon by three forces .— 

- 186 The explosion of the Powder, which urges it forward, 
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214. The resistance of the Air, which tends to stop it. 
314. The force of gravity, which causes it to descend. 


When a shot has been fired from a gun one second of time, it has 
fallen 164, feet; in two seconds, 641 feet; in three seconds, 144% feet ; 
and proportionally for every additional 'second,* For this reason it 
is necessary to fgive a certain degree of elevation to a gun: as, for 
instance, should the time of flight of a shot be two seconds, the gun 
must be pointed 644 feet ;above the object intended to be struck, 
because in that time it will have fallen through that space; therefore, 
the more distant the object is, the greater must be the elevation given 
to enable the shot to reach it, 

There are three modes of extending the range of a Shot without 
increasing the charge of powder, viz. :— 


18, By raising the piece to a higher level, 

204. By giving its axis greater elevation. 

3rd. By eccentric projectiles ; experiments having shown that if the 
centre of gravity is placed directly above the centre of figure the range 
is greatly increased. 

A Tangent scale is affixed to the breech of Guns, and Howitzers, 
by means of which the requisite elevation may be given, and the 
object seen at the same time. This scale has divisions, called degrees, 
marked on it, and it is placed in a groove at the breech, from which 
it can be raised (being fastened by a screw) to give the necessary ele- 
vation. 

The divisions on the Tangent scale may be approximately found by 
multiplying the length of the piece in inches, trom the base ring to the 
swell of the muzzle, by “017455, and the product will give the length, 
nearly of each degree, or division on the tangent scale. By subtracting 
the dispart from this product, the length of the tangent scale above the 
base ring for one degree of elevation will be obtained, 

When there is no dispart sight, the scale can only be used for 
elevations above the dispart angle. In this case the divisions must be 
marked, considering the top of the scale as the length corresponding to 
the dispart angle. 


Tangent Scales, LAND SERVICE. 


Tangent scales for Bronze ordnance (both for land and sea service) are 
of metal, and fit into а groove bored in the breech of the gun. 

There are three kinds of tangent scales for iron guns used in the 
land service. 

1. The metal scale, fitted to a metal block attached to the breech of 
the gun. This is used with Millar's dispart sight, also with the 
muzzle sight, in those guns where the shape of the breech admits of Ше 
scale being made of sutlicient length. 


Ds таг ҮМе “Motion,” “ Forces,” Ко, Velocity, Gravity, and Ула, 
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3. Ко. 1 wooden tangent scale is issued with Millar’s sights, in 
addition to the metal scale, and is used for giving elevations beyond 
what can be obtained by the latter, Those now issued are е to 
fit the block with great accuracy. А piece of metal is also screwed 
оп, into which the head of the metal scale is intended to fit. The 
latter should be raised as much as possible, and screwed tight, but 
not to prevent the wooden scale resting upon the top of the block. 

3. No. 2 wooden tangent scale is intended for guns not fitted with 
Millar’s sights. They can only be used for giving elevations above the 


dispart angle of the gun, 


Tangent Scale. SEA SERVICE. 


For Sea-service iron ordnance, all breech tangent scales are made of 
hexagonal metal tubing, on the sides of which the elevation and cor- 
responding ranges are marked, They are fitted to gun-metal blocks 
attached to the breech of the guu. There is also issued for broadside 
guns, a wooden tangent scale, which is applied to the quarter sight, 
and by means of which the elevation of the gun may be determined. 


Sights. 

Sights for land-service guns (cast) have Millar’s foresight, though 
they are not all exactly alike, there being a difference in the shape of 
the bottom to suit the curve of the gun. They are marked for the 
nature of the gun for which intended ; and after having been fitted, are 
marked for each particular gun. Thus 10-inch 84 cwt., Мо, 35. 
No Bronze guns, or Howitzers, or Iron Howitzers have foresights, they 
being always laid by the muzzle, 

Hind Sights, 

For land-service Iron guns there are 3, viz., Millar’s hind-sight, 
Wood tangent scale No, 1. Do. No. 2. 


Millar’s Hind-sight. 

These consist of a block of gun-metal, with a thumb screw, lead 
packing, a brass scale, and 3 screws, The blocks are of 5 different 
patterns, The scale differs for each nature. It is tightened by a thumb 
screw working against a brass spring in the block. They are all gra- 
dudted to $ degrees. 

Wood Tangent Scale, No. 1. 

This is issued with all iron land-service guns, and is graduated up to 
8 degrees for all natures, A brass staple is fixed on behind the scale, 
into which the head of the brass taugent scale, when elevated, fits. It 
is graduated in yards as well as degrees, and is marked for the nature 
of the gun for which intended. 
= Wood Tangent Scale, No, 2, 

This scale, like the last, is of walnut-wood, graduated amo to & 
degrees, and with a scale of yards on it, All the degrees, however, 
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are reckoned from the long radius. It is intended Юг use when other 
sights are lost or broken. It is not fixed on the gun, but, when used, is 
held in its place. 

Sights for Bronze guns ; and Bronze, and Iron Howitzers, 

These scales are let into sockets in the guns, and are secured Бу a 


gun-metal thumb screw. Each scale is graduated and marked for the 
particular nature of gun for which intended: graduated up to 89, 

Sea-service Sights. 

All Sea-service Iron guns have Miller's foresight, the same as all the 
cast-iron land-service guns. There are 4 natures of Hind-sights. 

1. Hexagon Hind-sight. 

2. Hexagon Brass slides, in sets, 

3. Hexagon Wood slides, По. 

4, Wood Side scale, 


1. Hexagon Hind-sight. 

This corresponds to МШагв hind-sight for land-service guns. It is 
fitted intoa gun-metal block with a thumb screw, but without the pin 
for holding No. 1 Wood scale. The Scale is a hollow brass hexagon 
graduated on the six sides. 


1st side—degrees of elevation marked . 
2nd side is a scale of yards, range for shells full charge, marked S. Е. 
3rd side is a scale of yards for shells with distant charge, marked S. D. 
4th side is a scale of yards for shot with a distant charge, marked D. 
. 5th side is a scale of yards for shot with full charge marked Е. 
' 6th side is a scale of yards for shot with reduced charge, marked В. 
The 8-inch, and 10-inch guns have no D, F, or R scales, 
Hexagon Brass Slides, in sets, 
` These correspond with No. 1 Wood scale for Land-service Iron guns, 
and consist of 1, 2, or 3 slides let into the sight block, in place of the 
brass tangent scale, They are used only for the following guns when 
mounted -as pivots, viz., 10-inch 84, or 86 cwt.—1 slide graduated 
from 7° to 10°, | 
8-inch 60 cwt., or 65 cwt.—two slides, Ше first from 5? to 74°, and 
-the second from 74° to 10°. 
68-рг., 95 cwt.—1 slide—7? to 119, 
32-рг., 58 cwt.—2 slides—4? to 79. 
5 » .T?to 10°, 
32-yr., 56 cwt.—3 slides—4° to 6°, 
$$ » 69 082. 
P » 89%10. 
These slides are never used but for Pivot guns, 


Hexagon wood slides, іп sets, 
- These are exactly like the brass ones, as to shape, and graduation. 
They are intended as spare slides, being issued in the proportion of 1 set 
fo every six guns of the same nature, - ` 
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32-pr., 50 cwt. (Monk's A) 2 slides——5? {о 7°; and 7? to 109, 
48 cwt., 2 slides, 59 to 79; and 7? to 109, 

45 cwt. (Monk's В), 2 slides, 59 to 79; and 7? to 109, 
40 cwt. (Congreve), 5° to 8°; and 8? to 10°. 

42 cwt. (Monk's), 5? to 79; and 7? to 10°. 

» 39cwt p 5? to 7°; and 7? to 109. 

» 92 оте » 4? to 740; and 74? to 109, 

» 25 oen] 5° to 74°; and 749 to 10°, 


Wood Side Scale. 


This scale is used for Guns mounted only on Harvey's carriages. 
32-рг, 32-cwt., 6 ft. 6 in.; 32-р', 25 cwt., 6 feet, 6-рг. Broad gun, 
This scale is graduated to 12° elevation, and 6° depression. 


Sights for Bronze Guns, or Howitzers, Sea Service. 


None of these have foresights, except the 6-pounder, when used as a 
Broadside gun. The hind-sight is the same as for Land-service Bronze 
guns, 

Carronade sights. 

The Foresight for the Carronade is a block of gun-metal, let into the 
original sight recess, The Hind-sight consists of a gun-metal Block, 
with a brass semicircular scale let into it. 

The line of metal is an imaginary line drawn along the surface of 
the metal between Ше two sights. 

‘The line of metal Elevation is obtained by laying a Gun at an object 
by means of the sights, without giving any elevation; from the thick- 
ness of metal at the breech, the line of metal elevation varies from one 
to two degrees. 

The Centre of metal is indicated by a line drawn from the sight of: 
the base ring to that of the swell of the muzzle. 

Windage is the difference between the diameter of the bore and that 
of the shot, The windage formerly allowed was one-twentieth the 
diameter of the shot, but it is now reduced considerably : (Field Guns 
have only one-tenth of an igch), and this diminution of windage is very 
beneficial, longer ranges being obtained with the same charges of 
powder, and also greater precision of fire. 

The Vent, for every nature of Ordnance, is two-ninths of an inch in 
diameter. 

Bouching а gun is fixing a pure copper vent into №; which is done 
by drilling a hole in the piece, where the vent is usually placed, about 
one inch in diameter, and screwing therein a piece of wrought copper, 
with a vent of two-ninths of an inch through the centre of it. . 

Tertiating а gun is examining the thickness of metal, whether the 
bore is perfectly straight, the trunnions properly placed, &c. 1 is 
performed by meaus of calliper compasses, and other instrumenta, 

. Quadrating a gun is ascertaining if it is properly placed on Ма cate 

тілде, aud if the wheels are of an equal height, | . 


» 
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A gun із honeycombed when the surface of the bore has cavities, or 
holes in it. i 

The length of a gun is ascertained by measuring it from the rear of 
the base ring to the face of the muzzle. 

The Calibre of a gun із Ше diameter of the bore, 

То find the length of a gun, tn feet and inches, its length іп Calibres 
being known— 

Divide the product of the number of Calibres and the diameter of the 
bore, in inches, by 12, and the quotient will be the length in feet and 
inches, 

To find the Number of calibres in the Length of a gun. 

Divide the length of a gun in inches by the number of inches in the 
calibre, 

Gun metal is a compound of 81b. or 10 Ib. of tin, to 1001b. of 
copper. The property of tin being to harden, the largest proportion 
(10 1b.) is used for mortars, they requiring a greater degree of hardness 
than guns. 

Ordnance cast of gun metal are generally designated Bronze Ord- 
nance. 


Service charges of Powder, 

For heavy guns (Smooth bore) . i weight of the shot. 
For light до. за до. до. 

The Point-blank range ој Iron 32, 24, 18, and 12-pounders with 
solid shot varies from 380 to 260 yards ; from which to 1200 yards, 
every $ degree increases the range about 100 yards, and from 1200 
to 1500 yards, every 1 degree increases the range about 50 yards. 

The Point-blank range of Bronze, 12, 9, and 6-pounders, with 
solid shot, is 300 yards, and from which to 700 yards, every 1 degree 
elevation increases the range 100 yards; from 700 to 1000, every + 
degree increases it 75 yards, and from 1000 to 1200, every $ degree 
increases it 50 yards. 

The Point-blank range of Bronze, 12, 6, and 3-pounders is 200 
yards, from which to 600 yards, each $ degree increases the range 
100 yards, and from 600 to 1000, each ф degree increases it 50 yards. 


Note.—For Weight, Dimensions, Ranges, Charges, &c., vide Tables. 


HOWITZERS. 


Howitzers are a short description of Ordnance, either Bronze or 
Iron, and are used for projecting Shells. Their principal advantages 
are that they can be more easily loaded, and are considerably lighter, 
in proportion to their calibre, than Guns; and they also may be used 
ав Mortars, They have no dispart, the diameter of the base ring, end 

swell of the muzzle being equal, except in the 24, and 12-pounders; 
which, however, are provided with a patch to make up the diference, 

WVote.— Vide Tables fur Weights, Dimensions, Renga, Charges, b. 
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` CARRONADES. 


А Carronade is a short piece of Iron Ordnance, with a loop under the 
reinforce instead of trunnions. Its construction is materially different 
to that of guns; having a chamber; a part scooped out inside the 
muzzle forming a cup; also a patch on the reinforce. They take their 
name from the Carron Foundry (where they were first cast for the 
Navy in 1779), are considerably lighter than Guns of similar calibres, 
and are fired with charges of about one-twelfth the weight of the 
shot, 

Carronades are chiefly used on board ship, but occasionally in case- 
mates, and retired flanks of fortresses, 

The highest charge is one-eighth the weight of the shot, 
The lowest charge ^ one-sixteenth do, do; 


Note.—For Weights, Dimensions, Ranges, &c., vide Tables, 


= MORTARS, 


Mortars differ from Guns in the construction of their bore, and also 
in their form, which is considerably shorter, the metal being much 
thicker, and the trunnions being at the extremity of the breech. 

are used for throwing Shells into a town, or battery, setting 
fire to and overthrowing works, blowing up magazines, and breaking 
through the roofs of barracks, casemates, magazines, «с. They аге 
distinguished from each afher by the diameter of their bore. Their 
chambers are in the form of a frustrum of.a cone, in which the powder 
is more concentrated; the Shell fits close to the sides of the piece, and 
thereby receives the whole force of the expansion of the powder. The 
charges their chambers will contain, and the corresponding 
— аге as follows :— 


18-inch. 


10-inch. 8-inch, ` 
Land Service. Land Service. Land Service. 

Greatest charge 9 pounds, 4 pounds. 2 pounds, 
Greatest range 2706 yards, 2536 yards. 1726 yards. 


When Mortars are used in firing on Inclined planes, up, or down hill, 
should the inclination be considerable, take half the angle it makes with 
the horizon, and add it to, or subtract it from 45 degrees (which is for 
a medium plane), and it will give the greatest range upon the required 
plane. | 


-Note.— Vide Tables of Dimensions, Weight, Charges, Ranges, &c. 


VALUE OF ORDNANCE. 
x BRONZE ORDNANCE, 


—— on Що. лерде of metals; at present the value of 


D 


е 


50 22002 PROOF OF ORDNANCE, (равт ш. 


IRON ORDNANCE. 


' The value is variable according to the market price of iron; at pre- 
sent the value is about £20 a ton. | 


PROOF OF ORDNANCE, 


‚ All natures of Ordnance undergo several kinds of proof before they 
are received into the service :— 
1st. They are gauged ав to their several dimensions, internal and 


external ; as to the justness and position of the bore, the chamber, vent, 
and trunnions, &с. 

2nd. They are fired with a regulated charge of powder and shot, 
bee afterwards searched to discover irregularities, or holes produced 

y the firing. 

8rd. By means of engines, an endeavour is made to force water 
through them. 

4th. They are examined internally by means of light, reflected from 
а mirror, | 

TRON GUNS, 


The guns are first examined as to their proper dimensions, in which 
no more than "3 of an inch variation is allowed ; and in the diameters 
of the bore only "033; but in the position of the bore "25 of an inch 
out of the axis of a piece is allowed. 

They are then fired twice with the charge in the following table, 
with one shot and two high junk wads, and, examined with a searcher 
after each round, 


In this examination they must not have any hole of cavity in the 
bore of two-tenths of an inch in depth behind the first reinforce ring, 
or one-fourth of an inch in depth before this ring. 


PROOF CHARGES. 
Nature . . 10. 81, 68 Рг. 56 Pr, 


CERE 18 28 28 


Nature . . 42 Pr, 32 Pr. 24 Pr. 18 Pr, 12 Pr. 9 Pr. 6 Pr. 3 Pr. 
Pus | 25 24 18 15 12 9 6 8 


BRONZE GUNS. 


From 3 to 12-pounders, the diameter of the bore must not vary 
more than "025 of an inch, nor in any dimensions more than "2. 
PROOF CHARGES. 
Nature . . 12-Pr. 9-Pr. 6-Pr. 3-Рг, 
Charge . . 51. 3} lb. 2%. llb. 
The 12 and 9 poanders are fired twice, the remainder Чолча Охо, 
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Any hole “15 of an inch upwards, ог sideways in the bore, ог 1 in Ше 
bottom between Ше bréech and first reinforce; ог "2 of an inch up- 
wards, or sideways, or ‘15 in the bottom of the bore before the fist 
reinforce ring, will be sufficient to condemn them. 


MORTARS, AND HOWITZERS, 


Тһе exterior dimensions are in no respect to deviate more than *1 of 
an inch in the 10, and 8 inch Howitzere, and “05 of an inch in the 
24, and 12 pounder Howitzers, and Royal and Coehorn Mortars, and 
Howitzers. Their bores and chambers must not deviate from their true 
diameters, or positions more than -025 of an inch. 

. PROOF CHARGES, 

The Brass Mortars, and Howitzers are fired twice with their cham- 
bers full of powder, and an. iron shell. The Mortars on their own beds at 
an elevation of about 75 degrees, and the Howitzers on their carriages 
at an elevation of about 12 degrees, The Iron Mortars are proved with 
а charge equal to the full chamber, and a solid shot equal in diameter 
tothe shell. Royal or Coehorn Mortars, and also 24, and 12 pounders, 
or Royal Howitzers, having a hole of *1 of an inch in depth in the cham- 
ber, ог *15 of an inch in the chase are rejected, А hole “15 of an 
inch in depth in the chamber, ог “2 of an inch in the chase is sutfi- 
cient to condemn the 10, and 8 inch Howitzers, For the 13-inch 
Sea-service Mortar a cylinder weighing 44 cwt. is used for proof. 


CARRONADES. 


The bores, and chambers of Carronades must not deviate more than 
“05 of an inch from their true dimensions, and positions, 
PROOF CHARGES, 
They are proved with two rounds, with their chambers full of 
powder, and one shot and wad. А hole of °2 of an inch in depth in 
the bore, or 71 in the chamber condemns the piece. 


WATER PROOF. 

All Ordnance, after having undergone the before-mentioned proof, 
and the subsequent searchings, are subject to the Water proof. This 
is done by means of a forcing pump, having a pipe or hose fitted and 
secured to the mouth of the piece, and a plug to stop up the vent. 

After two or three efforts to force the water through any honey- 
combs, or flaws which there may be in the bore, they are left to dry, 
and generally the next day examined by light reflected from а mirror. 
If the bore should contain any small holes, or flaws which have not 
been discovered by the former proofs, they are very readily found by 
this, as the water will continue to weep, or run from the holes, after 
the solid parts of the bore are perfectly dry. 

When a gun bursts їз proving, the remainder in proof at the sume 
time are subjected to another proof round. 
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MARKING OF GUNS, 


Condemned Ordnance are distinguished by a cross cut on the top of 
the Gun, and a white painted cross on the face of the piece. The 
Broad arrow on the gun indicates that the piece has been proved, and 
admitted into the Service, АП guns proved since September 1857 have 
the. Proof number, and the year of proof on the first reinforce, This 
proof number is also called the Register number, 


Condemned Shells are thus marked ; 
Е — For Fuze hole faulty. 
N x for Non-concentric, W x for Water-proof. 


INSTRUCTIONS FOR THE CARE, AND PRESERVATION OF 
IRON ORDNANCE. 


Great attention should be paid to the care and preservation of iron 
Ordnance when in Пербі, or on Service, to prevent the irreparable in- 
jury Guns sustain from rust and corrosion. 

With this view the first step to be taken is to clear their bores and 
exterior surfaces from all rust and dirt, which is done on the inside 
with circular Spring Scrapers, fixed on the end of a long shaft or 
handle: these scrapers are made to press strongly on the sides of the 
cylinder, and by being drawn backwards and forwards by two or three 
efficient labourers, will remove the rust, and, if not in a very bad 
state, will restore a regular smooth surface; the bottom or end of the 
bore is also scraped with a tool for that purpose, and the vent is 
opened by passing a square steel rimer of its diameter through it, 
gently turning the tool round until the vent is clear; after which the 
bore must be well brushed out, first with a hard round brush, and 
then with a Turk’s-head brush, so that not the least dirt remains in 
it. This being performed, the first coat of lacquer may be laid on, to 
which, when dry, a second is to be added. This is done with a com- 
mon painter's brush, fixed vertically on the end of a staff sufficiently 
long to reach down the cylinder; aud the bottom of the bore is 
Jacquered by another brush fixed horizontally at the end of the staff'; 
the outside or exterior parts of the pieces are also to be well scraped 
with an old sea-service sword, or steel tool of that nature, tolerably 
sharp, especially about the mouldings, where former coatings and dirt 
have accumulated; and when the rust will not give way, it should be 
slightly hammered, so as to loosen it, These operations must be conti- 
nued until the whole coat of old paint, rust, or dirt, is completely 
removed, after which the dust must be well brushed or rubbed off, and 
the piece will then be fit to receive its first coat of anticorrosion, to 
which, when dry, a second is to be added. 

Before the work is commenced the pieces should be arranged as 

nearly as possible in the places where they are to remain, as too much 
rolling is apt to disturb the coating of paint, especially before it has 
gained sufficient hardness to be durable, 
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The following objects also require to be particularly attended to, 
viz.: 

In skidding Guns, &c., care must be taken that they are laid under 
metal, so that their muzzles may be sufficiently inclined downwards 
to prevent rain or any moisture lodging, and the bores from time to 
time should be swept out, as dust or sand blowing into them and being 
suffered to remain, would be very destructive; nor should the Guns be 
ever stacked one over the other, if the space where they are kept is 
sufficiently large to admit of their being laid in single tiers, 

After the Ordnance is once got into a complete state of preservation, 
by following these instructions, very little trouble or expense will 
attend their being kept so, for a slight coat of anticorrosion on the 
exterior, and a thin coat of lacquer in the cylinder every three or four 
years, is all they will require, provided they are every now and then 

. brushed out as before stated. 

On coating the Guns, it may be found useful to let the painter 
mark on them the date, which will show how long it lasts, as this may 
differ at different stations, especially such as are exposed to much damp 
air, and it will afford the means of calculating the necessary demands 
of articles for this purpose at stated periods, 

The same rules are to be observed in the preservation of all iron 
‘Ordnance mounted on works, with regard to the application of lacquer, 
and anticorrosion, and the precautions of keeping the pieces laid under 
metal, and frequently brushing out their bores, &c., ав recommended 
jn the foregoing instructions, 


MIXTURE OF INGREDIENTS FOR COATING, AND LACQUERING IRON 
ORDNANCE. 

lb. ]b. 

Anticorrosion . . . . . 40 | Red lead, аза drier. . . 3 

Black (Grant’s) ground іп Linseed oil . . . gallons4 

Q9] , . . ооо Turpentine (spirits of) — pint1 


This mixture, when well stirred, and incorporated, will be fit for use, 
but, as by long keeping in this state it becomes hard, no more should 
be mixed than is required for present use. 


BLACK LEAD LACQUER, FOR THE BORE, OR CYLINDER, 
Ib. Ib, oz. 
Black lead (Cumberland) . . 9 | Вей lead , . . . 2 8 
Linseed oil . . . . gallons 4 | Lamp black, or wad „ 0 4 
The oil to be boiled, and the paint to be well ground, This will 
Great care should be taken in boiling the oil, as any damp fall- 
ing in would cause an explosion. 


INSTRUCTIONS FOR LACQUERING SHOT, AND SHELLS, 


All Shot, and Shells (including Shrapnel) are firet to be cleaned 
exteriorly by the machine, or otherwise, and then such ав axe found 
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«sufficiently correct, and up to their proper gange, are to be twice 
lacquered with the following composition, leaving sufficient time 
"between for the coats to become perfectly dry; and hard. The warmest 
-weather is the proper time for this operation. Теп labourers can 
examine, clean, and lacquer with two coats one thousand shot in a day, 
"provided the weather be favourable, 


COMPOSITION, 


Grant's black 4015. Red lead 515. Raw linseed oil 5 gallons, 
The red lead is to be ground into a part of the oil, in order that the 
whole of the ingredients may be thoroughly incorporated, 


: TO RENDER ORDNANCE UNSERVICEABLE BY SPIKING, ЕТС. 


The most effectual method of rendering Guns unserviceable, or of 
no further use, is by removing one or both of the trunnions, which 
may be done by striking near its end with a sledge hammer; or by 
firing a shot against it from a carronade, or howitzer, the muzzle of 
the piece being placed near the trunnion, 

Bronze Ordnance may also be rendered unserviceable by firing whole 
or broken shot into the bore from another piece; or by firing a shot 

inst the chase, which generally bulges the metal within the bore.* 

For spiking Ordnance, two kinds of spikes are used :— 

1st. The Common spike, which is[4 inches long, “27 inches in 
diameter at the head, and about 71 at the point. It is driven as far as 
it will go into the vent, and afterwards broken off close to the gun. 

2nd. The Spring, or Temporary spike, which is 17 in diameter, 
and varies in length from 2:8 to 13°55 inches, according to the nature 
of the piece, It has a flat head to prevent its falling through the vent 
into thé bore, and also a spring about two iriches in length, which 
extends from the ‘point towards the head. In passing through the 
vent, this is compressed, but as soon as ft is clear óf the metal, it ex- 
pends and cannot be withdrawn, unless it is again compressed suffi- 
ciently to allow its being again drawn into the vent, which may be 
done by pressing в rammer head against it, provided the spring is 
towards the muzzle, which may be known by a small notch cut in the 
head of the spike to point out its direction. 

A long spike with a soft point may be driven into the vent, and the 
end projecting into the bore clenched; which, as well as either a com- 
mon nail or even a wooden peg, would answer as a temporary expedient 
if a proper spike were not at hand. Should a momentary abandonment 
of the guns become unavoidable, by taking away the cap-squares, elevat- 
ing screws, quoins, linch-pins, or side-arms, the Enemy will be pre- 
vented using them for some time. 


акаде destroy ы change by pated QUIS tome te tent ad mmi 

lestroy the ма wo vent m 
until the Ingredients are dissolved, Ма cleared out of the bore: then intraduce 
8 amall quantity of powder through the vent, and blow oux the whet. - 
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UNSPIKING ORDNANCE. 


Jf a gun has been spiked with а Common steel spike, load with а 
of powder equal to half the shot's weight : lay a leader of quick 
match along the bore, and double shot the gun, introducing the shot, 
however, very carefully. | 
By affixing a piece of slow match to Ше end of the quick match 
whith reaches to the muzzle, the gun may be easily and safely fired, 
Should the spike not be removed, the operation may be repeated, t 
When Bronze guns have been spiked, it would be advisable, a day ot 
two before making the above experiment, to scratch round the spike 
with a graver, pour a few drops of Sulphuric, or Nitric acid into 
the circle, which, being repeated, will find its way down between the 
spike, and the metal, particularly if the former is not perfectly round. 
When the gun cannot be unspiked by the above-mentioned operations, 
make a large fire round the breech to soften the spike, and after the 
gun has been gradually cooled, the spike may generally be removed by 
using the drill. 
а gun cannot be unspiked, the only means of- rendering it 
‚ serviceable is to drill another vent, about half an inch from the original 


one. 

To drill a new Vent will require about an hour per inch. Care 
must be taken that a very small drill is first used, and afterwards one 
rather less than the diameter of the vent, otherwise the vent will run 
the risk of being too much enlarged, IE 
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64 WEIGHT, AND TONNAGE OF CARRIAGES. [PART III. 


WEIGHTS, акр» TONNAGE ок THE VARIOUS NATURES OF CAR- 
RIAGES, WAGGONS, ETC,* MANUFACTURED IN THE ROYAL 
CARRIAGE DEPARTMENT 


CARRIAGES TRAVELLING WITH WHEELS. 


FOR IRON ORDNANCE. 


Weight. Weight Tonnage. 


cwt, ага. Ibs. cwt. ars, Ib tons. ft. 
уран ари за асо 
mber. . a 0 
Bracket Side Arms, incl. 40 223| 60 
8 In. : 2 093 
, Ба Вох . 
54 Cwt, 197 0 0 
Block „Нике. : . • |10 2 ol 39 3 6| 7 6 
Side Arms. .|2 1 el 
ий ..125 0 0 
imber, . „110 00 
Е Bracket \ side Arms, incl, 37 018| 6 0 
32 Pr. Trail Be | 3 018 
50 Cwt. иска | 
Carriage . . 26 0 0 
Block . | om . «1/10 3 o! 3 3 0| 7 6 
пели: .| 2 1 ol 
y= iage -|2% 2 0 
mber . . |49 оо 
Bracket Side Arms, incl. 8621, 6 0 
24 Pr. Ч 2 017 
Ж. Вох . | 
50 Cwt, 195 3 0 
Block . — . .|10 2 o}. as зо то 
„| 210 
18 Pr,, 384 Cwt. ok ке ith } то. 0) 
г: im 4 w. 
Block Boxes, &c. 12 0 0» 38 125) 616 
Side Arms. „| 2 0 25 
Мовтлиз. 
Carriage . . 46 3 0 
13 In., 36 Cwt, ‚ imber. < .110 2 o} 59 014| 710 
Side Arms. .| 1 314 | 
Carriage . . 1820 
10 In., 18 Cwt, . } Limber Cart . | 8 2 0:98 1941 4 6 
Side Arms. .| 1 1 24 | 
Carriage . . |12 00 
8 In., 9 Cwt. . Limber Cart ‚| 8 2 0, 20 зо 898 
Side Arms. .| 0 1 0) 


- Exclusive of Gun, A ‘Ammunition, ani Laboratory Daren, 
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CARRIAGES TRAVELLING WITH WHEELS—continucd. 


FOR IRON ORDNANCE—continued. 


Weight. ИА [roe 
Howrrzzns, Змоотн Bore. cwt. ата Ibe. Стиг, с qra. Ibs. tons, ft. 
Carriage . „за 3 0 
10 In., 41 Cwt. . НИША NEN 0004 115 617 
Trail Box :) 0 218 
ariage . . 24 00 
812,21 Сть. атын, incl O 0 0834 з 0| 537 
Trail Вох . 020 
Guns, Бігіжр. 
Carriage . . . |27 00 
64 Рт. . .ilimber. . . . 0 3 ој s 314, 7 6 
Side Arms . . .|2 114 
" Carriages . . . 128 00 
| 40 Рт. . . j Limber with Boxes |19 1 о} 42 218| 616 
Side Arms. . .| 2 118 
| Carriage . . .|16 0 0 
20 Pr. . . jLimber with Boxes |11 2 о} 98 88) 5 8 
| Side Arms. . .| 1 1 8 | 
| Carriages . . .|1200 | 
12 Pr. . ‚ {Limber with Boxe 10 3 o} 28 3 6; 420 
| Side Arma. . .| 1 0 6l! 
Carriage . . . |10 1 0|! 
9Pr. . . jLimber with Boxes 10 3 o} 22 0 4| 420 
Side Arms. . .| 104 
Colonial (Carriage... . | 5 3 0 
or — 5100136) 228 
6 Pr Service Side Arms . 4 9 3 6 
' | Kaffra- ( Carriage . . 10 
ria — 8001606 46 
Pattern Side Arms. .|0 3 6 
FOR BRONZE ORDNANCE, SMOOTH ВОВЕ, 
Guns. 


Carriage . . .1 1300 
12 Рг . . {Limber with Boxes |11 1 о} 25 118| 533 
i Side Arms. . .| 1 018 

Хоте.—Оп active service, each Field Battery is accompanied by 1 С̧ат- 


riage and Limber, the latter being fitted with 1 long box for spare \ronwore, 


excepting the 6 Pr. rifled and 3 Pr, smooth-bore Colonial, which have the wervice> 
boxes for Ironwork, 


, Two spare Axletrees are carried under the Carriage, 
Ұ 
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CARRIAGES TRAVELLING WITH WHEELS—continued. 


FOR BRONZE ORDNANCE, SMOOTH BORE—continued. 


Guns—continued. cwt. qrs. Ibs.|cwt. qrs. Ibs.| tons, ft. 
Carriage . . 120 0 
9Pr . Limber with Boxes 10 2 o} 23 214| 5 1 
Side Arms . . .| 1 014 
FOR ‘BRONZE ORDNANCE. 
Gons, Вмоотп Bore. 
Carriage . . .{10 1 0 
6 Рг, . .jLimber with Boxes |10 2 0721 8 8| 421 
Side Arms. . .| 10 8 
T Carriage ids 4fo 
wt. mber wit! 
Colonial] Boxes . 400548 210| 137 
3 Pr. SideArms. .|0 110 
аси Carriage . .| 2 018 
hime | Shafts . o оти 2 226] 029 
Pattern (Side Arms. .| 0 020 
Howrrzers, Змоотн Bore. 
Carriage . . .|14 2 0 
32 Рг. . . {Limber with Boxes 11 1049703) 529 
Side Arms. . .| 1 18 
Carriage . . 4 0 0 
24 Рг, . ‚ {limber with Boxe 10 2 00125 211| 5 6 
81де Arms. . .| 1 011 
Carriage п 10 
12Pr. . ‚ {Limber with Boxes |10 2 00 92 34| 421 
Side Arms. . .| 10 4 
Carriage . 520 
Colonial Limber with 2) 4 9 of эз | 137 
айе а · .|0 112 
Іс ы m mbet with | — 
ambia | Lim E 
Pattern ) Borm . н a А 5 9 wy oM 
e Arms. 
a ТҮ. i 
na aft . . .| O 116 
шы ыы 0 19 3 318| 030 
Bearers . . 
2 212 
9 116% s отв | 031 


Moun- 
hafts . 
ат ЕЕ Апай, 9 9% 
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CARRIAGES TRAVELLING WITH WHEELS— continued, 


FOR BRONZE ORDNANCE—continued. | 
| Total | 
Weight. Weight. Tonnage. ' 
Howrrzers, Rrevep, | езе? qra. Ibs.) cwt. qrs. Ibs, tons. ft. 


1 
| 
Indian [Carriage . A E 9) | | 
Е 1965 JShafts . . <| 0116 3 01 024 
Pattern gg eme sai? 0 030 | 
хо i 


WAGGONS, 


AMMUNITION, WITH BOXES, WHEELS, ETC. 
RIFLED. 


Body ЗИ: и оо 
imber. . . 110 3 0 
ж .. Side Arms S | 117529 11 620 
re eel, 2nd)! 
PClass, heavy. 2 112; 
2г.*. , авдоРт. . . . 
Body, Limber and 
Side Arms . 


6 20 


• 
. 

8 
- 
— 
о 


8 


о ноо = оно о о 


| оз 6 20 


Bod — Зи 
Colonial | Limber -> 
ог Spare Wheel, | 


2 24 


Service 3rd Class, Gen. 
Serv., 4ft. 2in. 

9% Poly. . 4... 
Amber. . . 

Кайта- | side Arms . . 

ria "Spare Wheel, | 


- об м ооч ~ 
моо с woo 8 ~ 
- 
ет 
о 
© 


Pattern | 3rd Class, 5ft. 
diameter . . 
Бмоотн Bore. 


Bod, vc» cw ax 10 
ud Limber. . . „110 20 
i 17 
1 


> 
- 


witzer . Class, heavy . 


е Wheels carried оп Ше perches of the first line of Ammunition 
ms for 40 and 20 Pr. rifled, 18, 12, and 9 Pr. Gun, 32 and 24 Pr. Howitzer 
р ен class, and divided into equal Nos. of 
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WEIGHT, ЕТС., OF CARRIAGES. 


[PART 11. 


WAGGONS—continued, 


AMMUNITION, WITH BOXES, WHEELS, ETC.—continued. 


Smoora Bonr—continued. 


Bod: vg 
6 Pr. Gun and Limber болы Е 
12 Pr. Ном- Side Arms. . . 
itzer . . |Spare Wheel, 2nd 
Class, light . 
WONG о og 
а| Limber. . . . 
43 inch How Side Arms. . 


w-4 Spare Wheel, 3rd 
itzerColonial "Ohm. General | 


Service, 4ft, 2in. 
4 in. Howit- Body че 2 
zer, Саша, Der «. . + 
Pattern Side Arms . . 
* (Spare Wheel . 


Limber with Box 

Limber w Р 

бил Arm . SideArms . . . 
(Браге Wheel . . 
Body 


Forge, Royal 
А % 


rtillery lows, Апу, Boxes, 


Hoops, and Cover 
Limber with Box . 


Body 9 inter- 
nal fittings 
рык N.P. Limber with Box . 
уа Side Arms. . . 
Artil- Bod 
ley / 0. | Limber with Box › 
Side Arms. . . 
Ambulance А ke. 4 


Bread and Meat converted from 
Ambulance . sea 
iler . 

Cooking . onto. 
Corrugated-iron . . . 


neers 
n 


4 9:8: завеса 
e, 9.14.9 9». +» 5 
ва #4 s. а 


Frame with = 


Weight. 


cwt, qr. Ibs. cwt. гв. Та. tons. ft. 


Total 
Weight. Tonnage. 


поо 
1010 
1174 2 2| 536 
1 323 

4 зо 

400 

033, 033 22 
110 

400 

400 

оз 37, 9 2 10| 223 
037 

10 1 0 

10 0 0 

11 7523 1 2| 436 
1 393 

910 
630) 26 1 0| 555 
10 1 0 

16 1 0 

10 o 07 25 2 7| 819 
017 

12 1 0 

ю roms 511 
“io 

4 

2 1 0116 2 0 5 20 
2: 7 2 0| 619 
A 56 1 0| 637 
si 96 2 0| 7 7 
2; 16 3 0| 4 5 
а 16 80| 50 
* 34 0 0| 7 10 
< 33 0 0| 410 
16 20 

лл оъ} 30 
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Spare Wheel . . . : .|1 226 
Platform Gun or Mortar; а СЯ 22 0| 316 
40 Pr, Batiery . E 5: эз 1 0| 322 
Miners. . &ü 20s 1 19 2 0 .2 
еауу or Cavalry , 4730147 8 0 16 25 
Pontoon . ола ‘les 7 96 0 0/1226 | 
1 Oj- | 
Tron 12 tonGun d 620 1815 
Sli sen n B5 3 0 la 1 Наз 
ng Wood Gun ) imber: 220 | 
Service } Body - |11 р 9 з 10 ви 
Telegraph complete. . . . | ка 25 0 d 8 23 
CARTS. 
Ammunition with fixed sides . . * 62 0| 353 | 
— so ы... 3 73 0) 28 
Е Common . . . .. és 1200|3 9 
orge Royal Engineers. . . . M 0 В 818 | 
. 2. .. п 2 4 33 
Gibraltar . . Зза; Када is 102 0| 4 1 
Hand Common . edi ә 43 0} 110 
on Апогей fron To: .. : 0 р 1 | 
Ambulance wi ts. T 2 
Maltese} Common 2.2... E: 4 0 0| 130 
Medical Store. . . . . «+ = .. 8 1 0| 214 
Royal Engineers. . . . . a m 910] 2 7 
SI m" awe. o poop Ни. ве òi 18 0 0| 338 
fe Ep bent > Ка 1 зо 316 | 
Тере эу а бел a аә ы 700 Das. j 
Жей india. 4 205€: 4 в > i 72 0134 
Watts Se чи e 700|40| 
PLATFORMS, | 
15 ft. by 10 ft. Vs 29 0| 119 
0| 130 | 


WAGGONS—continued, 


Total - 
Weight. | Weight. 


Genesi ти á wt. qra. Ша, cwt. qrs. Ibs. tons it. | 
еп се Siege a or 
2 2 sl 92 126| 331 | 


Shot and Shell. . 


2 
на Gun - {ув fe by loft.| .. 33 


13 In. 12 ft. by 
/ me) u.s (жарлы 
ortar. 


12 
10in. and ŝin. 
9ft. by 9 ft. || .. 16 3 9 Q Bt 
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CARTS—continued, 
PLATFORMS—vcontinued. 
| Weight. Weight. Tonnage. 
ee cwt. аге, Ibs.| tons, ft. 
Deck, bien cnt 13 In. Mortar . 2% 58 9 0| 410 
Ald un, I8ft, by 10ft. . ва 24 00 1 32 
aer ог 13 In. Loft.byloft.| — .. 19 2 0| 198 
> tar 101, On. lof se 100 0| 030 
24 Clerk's, 17 ft. . F 13 з0 10 
| Common Gun, 16 ft. Љу 10%. 5% 400!) 117 
Gam If ја .. 18,80! 117 
Pasley's ome 74 ft. { lo 0 0/31 0 
910/36 0 
Casemate, 10 in. e Pr, and 8 in, 
Smooth Bore, 7 in. and 40 Pr. v 27 0 0| 210 
Riled . . . 
Dwarf, from 112 to 42 ewt. Guns, 
also8In. Howitzer,Smooth Bore, ex 33 3 0| 220 
7 In. 64 and 40 Prs, Rifled . . ' 
BEDS, MORTAR. 
13 Inch. . .. 32 з 0] 1 9 
ron ЈАМЕ Ниче 410 Ду ы. E al ase 
“>з fd 5 as 83 0| 012 
13 Inch Lan ed „160 зо 
Wood Jand Sea Service | Pintail | 3 3 ojo 2 0| 334 
Sinh... кво» .. 100) 05 
ТЫҢ в есь T 030/02 
MISCELLANEOUS. 
CapstanCrab _. . . . . .| of 1400) 031 
Ке- |121023 (опа . {61 0 0] 710 
moving 75 ют. . m 16 10| 133 
Е. Large Guns | Small ©; Ж .. 5з0 029 
ЕД Service . . . . .. 7 з0 27 
8 Medium. . а... ee | 10 20; 21 
West India . >? eia é | 500! 03+ 
ВАШИ. 57x & ча 9 OO) 50.0! 236 
= |Gibraltar . Wo. чада .. [14 з 0| 199 
5, 18 Feet " 13 2 0| 123 
© | Triangle { Ditto to lift i 12 tons .. % 1 0| 2 7 
ires s toe .. 900/19 
Deck, Octagonal .. 54 20, 230 
Forge, Portable, and Pack uu 210/017 
in Wood Case . . . .. Ы 
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CARTS—continued, 


MISCELLANEOUS—continued. 


Total 
Weight. м eight. Tonnage. 


8 (Wood latform Wheels. . 6 113 1 16 
Limber . . 21 i6} 


Up to j Axletree with 
Wrought ( 13 | ва. п} 12 0 0 
imber . .| 8 0 0 
"Heavy, |AbovejAxletree with} 13 1 
Guns 12 | Wheels. . 
Tons lLimber . .| 8 0 


For Transporti 
8 
т 
Е 


CARRIAGES, GARRISON. 


SLIDING, CASEMATE PLATFORMS. 


я 7ІҺ.... M 15 2 0| 130 
Bed . .]üpn 22. :: |1220]120 
68Pr . . . . н 15 0 0| 133 
Smooth Bore < 10 Inch. . . . Pr 15 00] 133 
8 Inch, 65 Ст. ; 2a d4100[|124 
SLIDING FOR DWARF PLATFORMS, 

| Hea 16 2 0} 138 

7 Inch { сату s Ба 
А Light . e 15 3 0| 136 
Rifled ‚ {ик Е: © |1329 0; 184 
40 Pr. . . X 18 0 0j 128 
| Smooth Bore, 68 Pr. . M OE i 15 2 T 1% 
56 Pr., 98 Си... 25 15 3 0| 135 
42 Pr., 84 Cwt. 2.22.2... » 15 10| 138 
ih. o. 7 | m 520 13 
wte ни 43 0| 125 
SInch. . } 5iCwt | ; i: 14 0 0| 122 
68 Cwt. . . | 2 14 2 0| 125 
32 Pr.. . 58, or 56 Cwt.. . .. 140 0| 122 
50 Cwt. . . : er 13 0 0| 120 
24 Pr., 50 Стб... i 12 3 0| 119 
18 Pr., 42, or 38 Ст. . . . . посол 
Нот, 10 Inch, 42 Cwt. . д 4101 138 
pur * ¢ 8inch, 22 Cwt.. ЗА 1289115 
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CARRIAGES, GARRISON —continued, 
COMMON FOR TRAVERSING PLATFORMS. 
Weight. ak Tonnage. 
lows, qrs, 158. cwt. qrs, Ibs, tons, ft, 
В Inch, 6 Со, . + . 6 « o és 14 зо 20 
32 Рг., 56 Cwt. . . a) 5/74 ee 14 за 1 38 
94 Pr., 50, ог 48 Cwt. . . . >s 13 3 0| 136 
18 Pr., 42 Cwt. Нам, * 12 3 0| 182 
10 Inch, 42 bs .. 15 0 0! 3: 
— 8 ше, 29 Сю. | ; I3 0 0| 133 
REAR CHOCK. | 
{Лаб 4 не ен . 19 00| з 0 į 
а 13 1 0) 136 | 
68 Pr., 95 Cwt. с т: 19 1 0| 2 6 | 
10 Inch . +" s .. 191 0| 2 6 | 
65 Cwt. ва 15 00 137 
| Smooth SInch 354 Cet. . . * КҮЗ 
Bore |24 Pr., 20 Сю. . . . сә 8 2 011 10 | 
4 10 In., 42 Cwt. .. 15 0 0 13: 
Howit- } 3 Оты| 2 |1800) 133 | 
| 54 шев. . ss 7201 0з | 
| COMMON STANDING. * 
| 64 EE Vox» Vel ck. ds .. 14 1 0| 137 
40Pr. . . . . . — 18 3 0| 131 
Г Rifled) Ditto from “Recoil ! э» 23 1 0| 238 
! Carriage. . . . m 
| 8 Inch, 65 Съ... |130 20 
| 3 42 Рг., 67 Се... .. 4 з 0| 139 
E 63 Cwt.. . .. 14 3 0| 139 
| 32 Pr, 458, Ог 56 Cwt. .. 14 2 0| 138. 
i “3150 Св... .. 14 0 0 137 
| Smooth 12 Cwt.. . .. 13101 132 
| Воге 24 Pr. 50 Си... .. 13 3 0| 136 
| “120 Си... .. 800,1 1 
ІР. . x m 12 8 0| 132 
ӘР. . . . .. m изо 111 
BPR 4% 102 0111 
| 6Pr.. 2 e a .. 910 088 
| 64 Pr. Rifled, 8 Inch, 
| 65 and 54 Cwt. $ 17 1 0| 110 
/ Wrought ) Smooth Bore. . . 
Лоп 40 Pr. Е Йса, 32 Pr., 
58 апа 56 Cwt. съл) * мо түз 10 
Smooth Bore. . . 


РАВТ ш.] WEIGHT, ЕТС., OF CABRIAGES. 
CARRIAGES, NAVAL. 


SLIDING. 


Total 
Weight. Weight. 


Tonnage. 


lowt. (гв, lbs. cwt. ага, Ibs.| tons. ft. 


7Inch . . . .. 42 530 
Riledj40Pr. . . . . . .. 14 0 0 
6ЪРг. 2.2.2.0. s 14 1 0 
3 150 Pr.. . . . . .. 86 20 
: 100Pr.. . . . . s 2 2 0 
; & [Smooth] 68 Pr., 95 Cwt. . . .. 18 20 
Bore |10 Inch, 87 Cwt. . . oe 13 1 0 
65 С”, . аз 3 
SInch . [54 Си, || X 910 
58, ог 56 Cwt.. . ae 1 зо 
50, ог 45 Cwt.. . .. | 93 9 
Smooth Bore, (2 Сю... :| | 1800 
D 832€wt . . . . m 600 
25€wt . . . . .. 500 
REAR CHOCK. 

7TInch „е... x 120 0 
| Bifed . . фор : :::| i |420 
68 Рг. . . . . es 18 3 0 
10 Inch. . . . .. 1 3 0 

32 Pr., 25 Cwt. . .. 43 
Smooth Bore Howitzer, 2+ Pr. . .. 410 
9 Pr. Brass. . . 2% 9 00 
6 Pr. Bross. . . 4% 120 

COMMON TRUCK. 
е [ш ан . ù ка 8 1 0 
i Screw . . .. 8 0 
i 40 Pr, ‚Жеңе. . P $20 
65, or 60 Cwt. . .. 9 

ЖҮ! 8 лов 55, бе MU лаје 810 
! Bore 58, ог 56 Cwt. . xk 900 
32 Pr 50, or 45 Cwt. . © 8 00 
142 0.0... .. 720 
82 Ст. ... .. 6 00 


HARDY'S, OR JAMMING WITH SLIDES. 


3265. . . .| .. | $899 
ет... Aon Di | 


© СО O ma pi m pod ке e ке КО Rm 
NBSo8 at BSSSEnn 


2ыВооо 8 


осо-юко- 


ug 17 ND END. 
= % 
SUBEBOMBO 
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CARRIAGES, NAVAL—continued, 


TOP WITH UNDER. 


Total 
Weight. | Tonnage. 


Rifled, with self-acting | 12 Рг. . 430 023 
compressors, . „| 9Pr.. 42 0| 022 
20 Pe: „ 5.0 0| 028 
жаа! И {зат 2 4 2 0| 096 
әб 9 Рг. . 330| 024 
6 Pr. Тор with Bottom . 810)! 025 
Smooth | Тор with Under, |24 Pr.. 510) 098 
Во | Howitzer 12 Pr.. 410! 026 
те (6 Pr, Top with Bottom , 890) 0% 
TRAVELLING, 
Carriage „| 7 0 0 
12Pr . [Limber +, a 6.0 a} 13 20 8 8 
Side Arms. | 0 2 0 
age „| 6 30 | 
Rifled 9 Pr.. {шыг .|60 o} 13 1 0| 230 
Side Arms . | 0 2 0! 
Carriage .| 5 0 0 
6 Рг, . { Kimber so | 50 o} 10 111| 224 
Side Arms . | 011 | 
iage „| 630 
Her e" | Limber 24151 орла 11| зз 
Smooth Е үрле Arms .| 0 113 | 
Воге атташе .|10 1 0) 
8 Inch {Eimer :| во о} 16 2 2| 237 
Side Arms . | 0 1 2!| 
. SLIDES, Length. 
50 Pr. Smooth Bore, кљун 
‚ Smoo: ог x 
9 Inch M.L.R. 14 0 | 37 00| 3 0 
EN ditto, or 7 Inch 110 | 4 2 0| 217 | 
Heavy 168 Pr., or 10 Inch and/| 14 0 |26 2 0| 234 
7 шев BLR. i>e . 12 6 М 00) 213 
12 0 900! 28 
Ot Piy МІБ... 10 6 |15 з 0| 138 
Medium, 8 In., 65 to 54 Cwt., қағы 12 0 |15 10| 119 
58 to 45 Cwt., 40 Pr. B.L.R. . 10 6 |1280 d 1 
12 0 12 2 0 1 1 
Light, 32 Pr. 42 to 25 Cwt, - 1 ial ea у У 
Boat. Ji2Pr.BLR.. ...| т6 |309 08 
“оре. BLR. 111) 610 а аме 


PART Ш.] BRONZE ORDNANCE. 75 
RANGE, ELEVATION, ЕТС., OF BRONZE ORDNANCE. 


COMMON CASE SHOT. 


Light 12 P . 
Ditto 6P. 
Heavy 3 P..| 


is, Беліне, 
елу; t. 
21b. Charge llb. 


Fuze.* 


ый 


-зофлоеотвовн y 
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5 
© 00 00 +1 ate єз ттл ө 9 LA 
партеру" 


E 


* Fuze—Old pattern. 


76 RANGES, ETC., BRONZE ORDNANCE. [PART Ш. 


Ranges, Elevation, фс., of 8-inch Howitzer.* 


доље 


Qo to NO BD NS et bt 
Фе се 


: 3 
143 | 2100 3 10 1200 
Y 1 2550 3 15 1930 
3: 17% | 2700 


82 Pr. Bronze Howitzer. 


| rapnel Common | Shrapnel 
Fanga- == : дип) Бей, | Ве. 
T ДЕЧ 
75 
~ 
Е ні 
200 4 “8 
300 9 
400 “9 
450 .. '9 
500 oo | 1*0 
550 .. | 1'0 
600 ЛАР 
650 1114 
700 1.2 
750 1:3 
800 1'4 
850 1:5 
2 aH 
550 к 
1000 1:8 
1050 19 
/ 1100 20 


ж Being withdrawn from the Service. 
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78 BICOCHET PRACTICE. [РАВТ nr. 


? Ricochet Practice with Bronze Ordnance. 


Solid Shot. Common Shella. 


5, i. За 54 Е 
гаји ји И 
& | à | 54 | 53 | 52 | 4 | аз 
а = а | à | gà | 28 | — 

а а % ~ ы 

, ӘРЕ ; 181.18 Е 
2 = Sig 
5 ЕЛЕНА 
HHHHHE ШЕШЕНІ 
НЕСІНЕ Ми ка 


6 
400 я 132 58114 5 | 14} 
в | 4 8 8 
6164715 | во 1 
5|7 |6 6: 19 
54| 16 10 9 
500 19) 54 8 11 
145 
та| 974| 6|7 
600 5 71| 12 64] 8|6 1 | 6% 
5|9%1 1441015 12 9 


Мотв.-- When Shot are fired from the 24 Pounder, and 12 Pounder Howitzers, 
ще Elevation must be about half а degree more than when Shells ere used, 
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RANGES, ETO., 56, AND 68 Рв. 


82 


— — — | — — — — — — 


"25 ‘sobuvy ‘yrn 
*unp) 4apunog 89 pup чт) чәрияод 94 


PART ш.) RANGES, PENETRATIONS. 83 


8 Inch Gun. 


Length, 9 feet; Weight, 65 cwt.; Height of gun above 
the plane, 5 feet 7 inches. 


Nature of 


LONG RANGES, 


Shot, or shell. Eleva- | Greatest | 


Чоп. range. ; 
degrees| yards. 
Ессепітіс hol- 
low 8 inch 24 6500 
shot. Б 
Eccentric shot. 
| оле o5]! ов | 5735 


Common shell | 274 | 5605 


Table of Penetrations of the principal Pieces of Ordnance. 


Penetration of Gun-| Thickness 
shot into Earth of of 
medium tenacity. Parapet. 


feet. feet. 

Smooth Bore 6 Pr.. . . За to 4 
» ” 9 Рг. ... to 7 9 
» » 18 Рг. . В 84 to 10 12 


> n 18, or 24 Pr. 12 1015 18 or W 


84 RANGES, ЕТС. RICOCHET FIRING. [PART III. 


From the Newhaven Experiments in 1863. 


yds. 
Smooth Bore 32 Pr. . 8 | Solid shot . | 1,050) 13 
” » 68Рг. . | 16 | Solidshot .| .. 20 
» о» Вевсоп| 8 |Shel . .|.. | 11 5 
” 5 105 7% 12 |8вей . .| .. 11 
Armstrong 12 Рг. . 1 | Segment shell} .. 4 
» 20Pr. . 24 | Solid shot . | .. 10 10 
» 40Pr. . 5 |Solidshot .| .. 14 9 
» 70Pr. . 9 |Solidshot . | .. 14 8 
52 110 Pr, .| 12 |Solidshot . | .. 21 8 


The object fired at was а well-built parapet of clayey earth, 
thickness at top 25 feet. 


RICOCHET FIRING. 


1. When adopted in the field, the guns should seldom be elevated 
above 3 degrees, as the objects fired at are generally cavalry, and 
infantry, and the lower the angle the longer will the shot preserve its 
force, and have effect. 

2. In the ricochet of a fortification of any kind, the elevation should 
seldom exceed 10 degrees to throw the shot over the parapet a little 
higher than the level of the battery ; and, on the whole, the best ele- 
vation to enfilade a work is from 6 to 9 degrees, measured above the 
crest of the parapet with corresponding charges. 

8. The charge, and elevation being known for any range, when the 
gun, and parapet are on the same level, the same charge, and eleva- 
tion may be used so long as the difference of level does not exceed 
one-twentieth of the horizontal distance between them, the elevation 
being given by the tangent scale, and the gun laid at the parapet, 
whether above, or below its own level. 


PART Ш.] RICOCHET. IRON ORDNANCE, MORTARS. 8 
Ricochet Practice with Iron Ordnance, 


Round Shot, Common Shell, 
3 | g 8. | Ба | | ска | А 
ЕЯ | $$ | 55 | oF | #85 | 283 | 435 
« Б ER pu ыз | 555 | 85- Е 
в гө, бә == | === фо 45% | 
E = ® a "ES =e ва 
= = — Em — 
HRFIMIIMNIMINHNF 
= = g 2 $ 2 
МЕ 
218 |815 1315 ав 8 82 818 |8 
Г № оз. deg, 5. ок. | deg. |. ов.) deg. 1b. oz, deg. Ib. оз. deg. ‘Ib, oz. Чер. ib. оя. deg. 
400 12 6 9| 64 8 4/2 864 1 вв 94 
10) 14 ва 2 |+|1 |9 ва 
Bil | 
| 
600 112 7 $6 1 15 12 44 з 6 |1 в аф |1 44 
188 184 12 10 6 288 |1 410) 12 54 
|1 | 8 4 | 97% 
800 2 |3£$|1 8 4dà|1 4+ 4 |628 её 
1951 т 12 663 віть |2 |6} 
| | | | 


+ Norg.— When Shells are fired from Ше 68 Pounder Carronade, the Elevation 
must be decreased about half a degree. 
MORTARS. 

Practical rules. 

To find the Charge for a given Range at 45° elevation. 

13 inch Mortar.—'To the range, in yards, add half the range, mul- 
tiply the sum by *03 for the charge, in ounces. 

10 inch Mortar.—When the range is under 1350 yards, add to the 
range 160, and multiply by “02; and if the range is over 1350 yards, 
add one-fifth of the range, and multiply by “02 for the charge, in ounces. 

8 inch Mortar.—To the range, in yards, add 20, and the sum mul- 
tiplied by “015 will give the charge, in ounces. 

5% inch Mortar.—To the range, in yards, add 150, and multiply by 
*08, for the charge, in ounces, 

4 inch Mortar.— То the range, in yards, add 300, and multiply by 
*06 for the charge, in drams. 

To find the time of flight, the range being given, Divide the square 
root of the range, in feet, by 4°5 for the time of flight, in seconds, 

To find the Range, the Time of flight being given. Multiply the 
time of flight, in seconds, by 4'5, and square the product for the range, 
in feet. 

To find the length of Бизе“, for a given range. Multiply the time 
of flight, in seconds, by ‘22, for the 13, and 10-inch mortars, and by 
*24 for 8, 54, and 43 inch mortars, for the length of fuze, \ tenths, 


* Old pattern, 


о 
о 


ht Затв. 1915. 
powder 5 oz. 


gi 


RANGES, ETC. MORTARS. [равт 
Mortar Practice at 15°, 25°, and 45° Elevation. 1838. 
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PT. ш.| AMMUNITION, PROJECTILES, COMBUSTIBLES, ETC. 87 


AMMUNITION, PROJECTILES, LABORATORY 
COMBUSTIBLES, STORES, ЕТС. ROCKETS, WAR. 


CARTRIDGE, BALL; BOXER, SNIDER CONVERTED ENFIELD 
RIFLE. 


Central fire in a case of rolled sheet brass, with paper cover; the 
ball has a clay plug in base, and wood plug in head. 

Five patterns have been made, of which four are in the service. 

Pattern 2.—White paper cover, brass base disc, bullet 4 cannelures 
filled and covered with wax. Intended for short rifles, 

Pattern 3.—White cover, brass base disc, bullet З saw-shaped can- 
nelures, Is for long rifles. 

Pattern 4.—White cover, iron base disc, bullet З saw-shaped canne- 
lures, Is for long rifles. 

Pattern 5.—To supersede all others, “Brown paper cover, iron base 
= bullet 4 saw-shaped cannelures. Is for all Snider rifles “577 


All patterns may be interchanged on an emergency, but the shooting 
may be less accurate, 

A bundle of 10 cartridges (Pattern 5) weighs 15 or 13 drs, Each 
cartridge is waterproof, and it is nearly impossible to explode a barrel 
of this ammunition en masse: it may be blown violently in pieces, 
without igniting more than one or two cartridges. 


CARTRIDGE, BLANK. 


As Pattern 5 above, without bullet and paper cover, Slighter case, 
Weight of 10 rounds, 4 ozs. 5 drs, 
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AMMUNITION.—SMALL ARMS. 
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90 CARTRIDGES, [PART ш. 
Cartridges, Dimensions, &c. 
5 Purpose for which each Charge 15 intended. 

P — how 

8 Land Service, Bea Bervice. Marked. 

тъ. 

GUNS. 

12 пана i аб - .|Full .... 10m. 1218. 

tin е гсаяв 
в f Rug or rer {Май Sel, сы) lom. вт 
: Distant, 65 and 60) | 81x. 65 ов60 
10 | Service, 65 & 60ewt. Gun сті. бо. . р101в 
Service, 52 or 50 cwt. 

8 and Martin Shell Full, and Martin Shell 815. SLB 
5 | Saluting or Exercising. НЕ Со SIN, бтв. 
J. EEE Battering . 3378. 4015. 
35 2. ше ж ой, ж 150 PR. 35 LB. 
20 PU RI К Да аай айд; 150 PR. 2018, 
25 Ж MB se, э, Ter ce ting . . . . | 100PR, 2518. 
20 P. db Dew Ev cernis 100 PR. 20L5. 
12 Й В * * Reduoed and Saluting 100 PR. 12 LB, 
18 Service, 113 cwt. Gun . . e . . . . .| 68 PR, 1868 
16 | Service, 95 cwt. Gun . | Distant, 95 cwt. Gun . | 68Рв. 161В, 
14 | Service, 87 cwt. Gun . | Distant, 87 cwt. Gun . | 6828. 14гв. 
12 P bus cei dut gel, Р-Н Fun, g5 cwt. бш. . | 68PR. 1218, 

, 87 cwt. Gun, 

10 | Martia Shet . . . | (Бай, 97 ewe om | 68 PR. 1018, 
8 | Saluting or Exercising. исед, 96 cwt. Gun | 68PR. 818. 
6 e . . . | Reduced, 87 cwt. Gun | 68РЕ. біз. 

14 Service — o. . . . | 56PR. 14тв. 
8 | Saluting or Exercising. • . . . s. . ж 56PR 8гв. 

14 | Service, 84 cwt. Gun . • . . . . | 42PR. 14 LB. 

12 | Service, 75 cwt. Gun . > e» 5. 5. a | 42PR. 125b. 

Service, 67 cwt. Gun 
104 and Hot Shot, 84 >.. o s'e . « | 42PR. 1041. 
cwt Gun . . 
8 | Saluting or Exercising 42РВ. 816. 
10 Service, 63,55, and 56 Distant, вв or 56 cwt.) 32 PR. 58 On | 
cwt, Guns '. Guns. . . . 56 D 1018, 
е же ст | коц, 58 048 сті. бипа | sore 818. 
Hot Shot, 63 чо `56 Hot Shot, 58 or 56 
14 owt. d АД {ow Guns . . } 32Рв. Тв. 
1 rvice, 45 cwt. Gun . | Full, 45 cwt Gun. . | 32PR. чів | 
Service, 46, 42, 41, 40 меои Mert 
6 ы uns; Ful , 41, 32 
1 and 39 cwt. Guns 40, 39 cwt. Guns PR бтк. 
Reduced, 50, 48, and 
5 | Service, 32 cwt. Gun . 45cwt.Guns; Full, >| 32»m. бів 
"n 32 cwt. Gun. . 
Baluting ог Ехег-) |c Reduced, 42 to 39 
4.3 cieing 39 cwt. and cwt. Gun; Ец], 25 $| 32PR. 418. 
upwards, Service, cwt. Gun 
25cwt.Gun. . Pr 
Saluting ог Exer-\ | "ррапсећ, за ста. Gon V “Ата Зал 


cwt. Gun 


cising 32 cwt. 
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Guxs—continued. 
Saluting ог Ехег- 


Service, 50 & 48 owt.) 

Guns. 
Service, 41 wi. Gun 
and Hot Shot, 50 
and 48 cwt. Guns . 
Saluting or Exer- 
5 cising 50 and 48 

cwt Guns . . 

Service, 33 cwt. Gun, 
4 Saluting or Exer- 
cising 41 cwt. Guns 
Saluting or Exer- 
cising 33 cwt. Guns 
Service, Saluting or 
24 Exercising 20 cwt. 


Guns. . 
6 Бетке 4210 38 сті. 
МАСЫН 420 38cwt. 

4# | Guns. . 


Saluting or "Exer- 
4 cising 42 to 38 cwt. 
Guns. . . . 
Service, Saluting or 
Exercising 22 to 20 
cwt. Guns . . 
Service, Saluting or 
Exercising 15 cwt. 
Gans. . . 
Service, [ron and Bronze 


Saluting or Ехег- 
"me Bronze, zi 


e 


> ~ 


әл 


34, 33, 29% cwt. 

Ігор Сапз . 
Saluting or Ехег- 
2+ dising 21 owt. Ime 
3 rvice my Toh ‘Guns | 4 
24) Service Bronze Guns . 


2 Saluting or Ехег- 
— Iron Guis 

uting or Ехег- 

1 cising Bronze Guns 

2 rvice Поп Guns . . 


Service, Bronze Guns, 
Saluting or Exer- 

cising Iron Guns 
ваид ог Exer- 
Bronze Guns 


cising 26 сті. ow Reduced, 25 cwt. Gun 


Saluting . . . . 


ы 5, on t . 


.7..... oo 


„+ eso s 


.......... 


diro 22 or D өту 


Reduced, 22 or 20 
cwt. Guns; Full, 
15 cwt. Gun . 


. . ... 


| 1228. 


24 PR. 
24 PR. 
24 PR. 


18 PR. 


18 PR. 


18 PR. 
18 PR, 


18гв. 


12 PR, 


12?в. 2} LB, 


ЗРЕ. Згв. 
Әри, 2) LB. 


9 PR. 21в. 


9 PR. 1418. 
GPR. 2LB, 


във, Цім. 


решш» Б ^ 


d Л Bp is. now. 2 Ln. 

iron 

2 s 9 , 12 PR, HOW, 2 LB. 

n —— тн В 12 rn. now, 1412, 
u or er- 

1 1 M Sion. } —X 12 PR. HOW. 118. 


8 | Service, 2¢ewt,Coehorn| . . . , 
4 —— 


20 в. е. Service. . . 13тх, мов. 20 rn, 
18 Ка.» Carcass . 131х, MOR, 161. 
9 | Service . | $^ 48 в l31N,MOR, 9 Ln, 
SE ome» Service. . 10тх. мов. 9$ Lm. 
Service . ы 742%) 101х. мон, 418, 
Service . SiN, мон, 218. 


CARTRIDGES. 
Cartridges, Dimensions, dc,—continued, 


[РАВТ їп, 


10 тх, How. 718, 
101. HOW. 41А, 
R IN. HOW, 4 LE. 
SIN. вом. 3 LB, 
32 rx. How, ЗІН, 
32 rn, How, ZLB, 
24 rn. HOW, 4 LB. 
24 rx. HOW, 1118, 


A mx, mow. Вол. 


24 cwt, Coehorn «ти М 4} ix. now, 4 oz. 


Stix. мов, 7 
43 1х. мон. бог. 


68 PR.CARDE, бін, 
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BOXES FOR PACKING PROJECTILES, 
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§SeancoN SSRs EI COLELLO EEEF EEEIEE EEEF) 
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= а 
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= $ оронно и в о-исомасиоано юнтосолоюям оошооюно Я 
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1% 
19 


25858 ФА а иваваав лава E 


j 
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“m 0 bal + EE мо. = + = - 2 чо» ~“ Гај * 
" : ~ с. э 5 ST г vo 5 ^ 5 
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BOXES FOR PACKING PROJECTILES—continued, 
Smooth Bore Ordnance. 


owt. qr. Ib. от. 

11 818 

4|1 014 7% 

8 |1 125 14 

о | 1 023 12 

ој1 017 4 

12 | 2-7 | 1611114 з01 8 

1211 8|1 2 611 

1140 ЕСІ, 

” з 815 0|1 01614 

5 2:14) 141211041 

» 815 в | 1 01611 

20 | 12 Pr.Gun. 114 Мары milies 
.Gun. aphragm 441 

” на wr | Shen браон m 815 0|1 012 6 

» » 9». .|Shot .. .. 12 8 of 1 127 2 

„ | 4 In. Howitzer | Shell . . . . 10 1 0/1 036 9 

21 |ә Рг. аш. . v ur E 22:312 |13 6 0/1 2 910 

за » w+ .|бтаре. . . .| 14176 |10 7 0|1 1 2134 

23 » н. . | Shell, Diaphragm |} 10] 184 Я 1310 | го 010 

” Wo ше. «| ВВ. ә д : 9 5 8/1 018 8 

24 | 6 Pr. Gun . . | Shell, Diaphragm 24| 23-8 56121157 

В » n»n. .|Bht . . .. 630/12 44 

25 • me .| Саве . . . | 12| 14-4 | 81112|1 0 615 

26 » „. .|бтаре. . . .| 141310 | 69 8/03 4 3 

27 | зРг. бип . . | Case . . . . 30118-0 4 5 0/1 025 6 

» » n». 8t . . . .| 60 318/137 1 

28 » oe .|Grape. . . .| 6,2115 | 29 012 312 
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RIFLED ORDNANCE CARTRIDGES. 


] 


PART Ill. 


eL ОБРВЕ Шз з шл њи 


"ocl ТЯ 7349 


411 тя ‘24-6 10 61 
7027411 “ТЯ '29-6 
Чї "ТЯ '24-6 10 Z1 
тов чистя 20-21 
"08741 “T'A 19-06 
"жов 416 “ТЯ '24-06 
16 "Tg 14-0у 
а19 ТЯ ‘24-0 
“16 "ТЯ '24-ор 
19 "ТИ '24-79 
"18 "T'K 24-9 
18 "ТА 34-9 
чот "Tg "ur 
чи тя е, 


"роде жой здриззо 


1945 ров 1045 *oo[azog 


Зиүвроләхя pus Зиртнв 
|946 pus 304$ “201 1128 
Зијвјодох а рив 8111185 
"пецв pus 1045 “ооразев 


1946 pus 1045 “огатев 


пече pus 3045 “оо1л198 
* Sunnpeg pus paonpoy 


"9014126 vag 


* печв ров 1045 “вотатов 


Зитеюлохя роз 3010199 
поце pue 304$ ‘0914193 
Зотвголохя pus Surjnjes 
почв рие 3046 ‘9914495 
пече ров 3049 *ootaXog 
Зшвголохд рив 80141195 
124$ pus 1045 'oopazog 


.. .. 


* Sutstoexq pus 2400195 


.. .. 


* reus pus 304$ ‘9014195 
* ung qoui-/ 3481 “Фотев 


ung) qouj-/ Aaway 'eopA1eg 


"војалов рит 


грершоуш 81 98190) qva orqa 20} osodinq 


*eoupupao) pofi 
‘рая 'SROISNHRKIG “вяватнанто 


* ла OF 
“ети 
"UD заю 
тя ug 


и. 
smp 
Zuonscu 
"запещао 
Jo 91113 К 


[РАВТ ш. 
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‘aBwyou Jo 1819 A, pue 'paxoeq 1aquin y 
*eoupwp4g рейд “SADAIUINVO мокму) AITUA 


PART Ш.] 


SHELLS, 


SMOOTH BORE ORDNANCE, ” 


much greater range. 


Nature and Description. 


Shells, Common, empty, 
riveted to elm bottoms, 
and plugged— 


Shells, Diaphragm, Shrap- 

nel, empty, riveted to 
elm ttoms, and 
plugged— 


empty— 
6 Pr. (Sea service) . 
3 Pr. (Land service} 


Shell, Martin, empty, 
riveted and plugged— 
юе .... 
Sioh . . .. 


68 
28 


SHELLS. 


Shells are hollow iron Shot, and are of various descriptions, viz. :— 
1st.—The Common shell, with оће fuze hole, used in the attack, and 
defence of fortresses, &c., against shipping, and troops. 
2nd.— The Carcass, which has three fire-holes, is filled with burn- 
ing composition, and is used to set бге to towns, &c. 
314. The Shrapnel shell, which is very destructive when used 
against bodies of Cavalry, or Infantry, as it produces the same effect 
as common Case or Canister shot from guns, or howitzers, but at а 


Mean. 


Бо 


Nature and Description. 


Shell, Mortar, empty, 
loose— 


Shell, Naval, empty, 
riveted and plugged— 
Top, 150 Pr. . 
Bottom, 10 Inch . 


Тор, 100 Рг, , . . | 


Bottom, 8 Inch . 
Bottom, 32 Pr. 


Bhot, Solid, loose— 
HNoPo.-.- 
10 Inch 
100 Pr, . 
68 Pr. . 


в 
«чо ВЕК. фас ВУИВЯ 
Were ЕЗУҮЗТУУУ 
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98 SHELLS. [PART ш. 


Nature and Description, | Mean. Nature and Description. | Mean. 


В. oz 
Carcasses, empty—- Bhot, Case, Gun— 
13Inch . . . . 12Р...... 1614 
loInch . . . . эрг... . .| 13 6 
з та . . . өӨР......| 1834 
32 PE. v ow. os ЭР, же A 
24 Pr.. . Е 
18 Рг.. 5 Shot, Case, Howitzer— 
12 Pr. . % ош .... + 
) 8inch . . . . 
Сагсаввев, filled, loose— З2Р..... 
13 шев . . 5 24 Pr. (Sea servioe) . | 15 144 
10 шев 24 Pr. (Land service) | 13 8} 
8lnch . 5% — 18 1 
12 Рг. Service) . | “8 154 
Сатсаввев, filled, riveted—| 12 Pr. (Land service) 7 144 
32 Pr.. . Ж 3 Inch . . . lt 
24 Pr.. . . 
18 Рг.. . oe Shot, Grape, Caffin— 
12Pr. . loInch . . 82 121 
loch . . * 82 124 
Shot, Саве, Gun— é8Pr. . . . .| 61 е 
150 Pr.. . . . 56 Pr.. . . * 69 
10 Inch . 56 Pr.. . . + 69 84 
100 Рг.. б, on 42 Рг.. . 48 104 
8 Inch . 32 Рг.. . зт 8$ 
56 Рг. . . 24 Pr.. . 26 24 
42 Рг.. . 18 Pr.. . 18 134 
32 Рг.. 12 Рг. E 12 114 
24Pr.. . 9Pr. . ‚| 107 
18 Pr. . 6 Pr.. . 6 9 


SHELL, DIAPHRAGM. BOXER. 


The several sizes are 6, 9, 12, 18, 24, 32, 42, 56, 8-inch ; or 68-Pr., 
100-Рг., and 150-Pr. Each shell contains the following number ot 
bullets, hardened with antimony :— 


150-Рг. . . . 802 18-Рг.. . . 75 
100-Рг. . . . 484 12-Pr. . . . 72 
68-Рг. . . . 339 9-Pr. . . . 52 
32-Рг. , . . 182 6-Pr. . . . 29 


24-Pr. . . . 110 
All diaphragm shell are fitted with а metal socket, the top of which 
is flush with the surface of the shell. Diaphragm shell, whether filled 
(bursting charge in them) or empty, are issued riveted to wood 
bottoms, and packed in boxes, If issued filled, they are for Naval 
service, 
SHELL, MARTIN. 


The Martin shell is an incendiary shell of iron, lined with clay ; 
and is filled with molten iron before being fired. 


— — 
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102 SHOT, САВЕ, OR CANISTER. SHOT, GRAPE. [PART Ш. 


. SHOT, CASE,.OR CANISTER. 


The common Case or Canister shot consists of a number of balls 
packed in tin or iron canisters of a cylindrical form: the balls being of 
different weights according to the size of the gun, For field service 
the balls are counted into the case, and laid in tiers, but for other 
purposes they are loosely thrown in till the case is filled. 


CASE SHOT FOR SMOOTH BORE ORDNANCE, 
FOR LAND AND SEA SERVICES, AS SPECIFIED, 


For Iron Guns, and Ношйгетз, Garrison, and Sea Service.—For 
56, 42, 24, and 18-pounder Guns, and 10, and 8-inch Howitzers, the 
case consists of a tin cylinder with a tin top, and plate-iron bottom with 
a rope handle, filled with iron balls of different sizes. 


For Carronades.—Cases for Carronades are prepared as above, but 
have fewer balls and weigh lighter. 


Bronze Ordnance, Field Service.—Vor Brass Ordnance, viz., 12, 9, 
6, and 3-pounder Guns, 32, 24, and 12-pounder, and 5$, and 4}inch 
Howitzers, the cases are made of tin, fixed to wood bottoms, shaped 
cylindrical for 9, 6, and 3-pounder Guns; conical for Howitzers, and 
Guns of same calibre (except for the 54 and 43-inch Howitzers, which 
are cup-shaped). Iron cylinder for 10", 8", 68-pounder, and 32-pounder. 


Sea Service-—24, and 12-pounder Howitzer cases have fewer but 
heavier balls than those for similar natures of Howitzers for Land 
Service, and weigh heavier. : 


Colour Painted.—Cases for ай Guns are painted red, and for all 
Howitzers, black, 


GRAPE SHOT. 


For Garrison, and Sea Service Guns.—Grape Shot for Land Service 
are of Caffin’s pattern ; they consist of from 15 to 9 iron balls, of dif- 
ferent sizes, arranged in 3 tiers, between horizontal iron plates, secured 
by an iron spindle and nut; they are painted black. 

For the 10-inch Gun, and 68 and 32-pounder, 24 three-pound iron 
balls are packed in a sheet-iron cylinder, having plate-iron top and 
bottom, and an iron handle fitted on the top. 


Carronades.—Carronade Grape is prepared as Case-shot, the. balls 
are much heavier, and vary in number from 9 to 15, and the cylinder 
is longer. : 
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2APr. . . . 8 46 24 

ёр: · :| 6 46 19 0 

10 Inch. . . 8 1 89 

Howitzers Зы, | :| 2 | 258 34 12 
68 Pr. . ..| 8 90 48 

: BIr мо Лу 5 a 2 
32Pr . . | 22 

Carronades 4 24 pp . . :| 8 32 171 
18Pr. : : :| 6 31 13 

Pro ...| 4 32 9 а 

Bronze. 

HE... а 161 
ЭР... 4 13 
Guns. . 4 бр .:: 41 8 
зг... 4 
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я не=-давам өз #559] 
2 к 
е 8 9998398548393 89 зала 


Depth. Diameter, Weight. 


100000090 00 ...... 


СЕСЕ ЉИГ 4 4 4 


Number | Number 


—333 өз 0 0 0 00 
~ - 


Total 
Num- 
ber. 


0 00 00 с2 00 69 са со 00 (000 00 00 с со 


Shot, Grape. 
Num- 
ber 
of 
Tiers. 


Shot. 


© 94595952590 MM м сә со со Со CO 


Num- 
ber 
ina 

Tier. 


Weight 
of 
each. 


& 

$ 

„5 

КЕР 391120012 ЛАКА 

42 БЕБА ДА О БЕСА 
29808450 29 898422 


NATURE OF ORDNANCE. 
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IRON AND STEEL. 


ART IL] SHOT, SOLID, CAST- 
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COMBUSTIBLE COMPOSITION FOR LABORATORY 
STORES, 


CARCASSES, 
Weight, and Dimension of Carcasses. 


13 Inch. . . . 
лын 68 Pr.. | 

ти Tee 
56 Pr. жік 


8 
к. 
в 
о 
Em 
..... 
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. . 


Carcass Composition. 


lb. oz. 

Saltpetre, ground. . . · . 64 
Sulphur, ground . 2... 28 
Rosin, pounded . . . . . . 114 
Antimony, sulphide of . . . . 010 
Talow,Rusian . . . . . . 010 
Turpentine, Venice . . . . . 010 

Burn from 3 to 12 minutes, 
BALLS, GROUND LIGHT, 

lb. oz. dr. 


Saltpetre, ground . . 
Sulphur, ground . . . 
Rosin pounded . . . 
Oil, linseed, boiled . . . 

Burn from 9 to 16 minutes. 


. . 
. . 
. . 


BALLS, LIGHT, PARACHUTE, BOXER. 


lb. oz. 
Saltpetre, ground. . . . . . 7 0 
Sulphur, sublimed . . . . . 112 


Огришеш, red. . . . . . . OL 
Fired from mortars, with low chargea, 
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Weights, and exterior Dimensions of these Balls. 


Weight Diameter, 
Mean. Greatest, Least. 
10 Inch . ЗІ, 9:85 9:88 9:82 
8 , . 15 Ibs, 7.88 7:9 7:76 
53 » . 631. 5:545 5:57 5:59 
Time of burning— 


10 inch, about 3 minutes," 0 seconds. 
8 ” » 1 э 40 LI 
5% ” ” 1 ” 0 ” 


BALLS, SMOKE, 


Tb, oz. 
Powder, L.G., bruised . . ‚ 5 0 
Saltpetre, pulverised by evaporation . 10 
Coal, Sea, pounded . . . . . 1 8 
Pitch, Swedish . . . . . 20 
Tallow, Russian. ... . . 0 8 


Burn about 4 Зе, 


CROSS-HEADED TUBES.* 
Detonating Composition. 


А Ib. oz. dr. 
Potash, Chlorate of . . . . 0 6 0 
Antimony, Sulphide of . . 06 0 
Glass, ground. . . . . 0 110 


Damped with spirits, methylated, 1 quart, and shellac 357 grains, 
in the proportion of 75 minims to 1000 grains of composition. 


COPPER FRICTION TUBES, 
Detonating Composition. 
Potash, Chlorate of . . . . . 


в 
Antimony, Sulphide of . . . . 6 
Sulphur, sublimed . . . 03 


Damped with spirits, methylated, 1 quart, shellac 824 grains, in the 
proportion of 200 minims to 1000 grains composition. 


ooog 


QUILL FRICTION TUBES, 
Detonating Composition. 


1р, oz. 
‘Potash, Chlorate of . . . . . 0 6 
Antimony, Sulphide of . . . . 0 6 
Sulphur, sublimed  . .. « 0 0% 
Powder, mealed . . . . . 0 1 


Damped with spirits, methylated, 1 quart, and shellac 448 grains, 
proportion 200 minims to 1000 grains of composition. 


* All Tubes are gauged to two-tenths of an inch diameter. 
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ELECTRIC TUBES AND FUZES. 


lb. oz, 
Copper, sub-sulphideof . . . . 
Copper, sub-phosphideof. . . . 
Potash, Chlorate of . . . . . 
PORTFIRES. 
PORTFIRE, COMMON. 
; lb. oz. 
Saltpetre, ground. . . . . . 6 0 
Sulphur, sublimed . . . . . 2 0 
Powder, mealed, cylinder, . . . 1 4 
Length, 16 inches, 
Will burn 18 minutes, 
PORTFIRE, BLUE, OR SLOW. 
lb. oz. 


Water, distilled, from one to two 
quarts according to the nature of 


the paper. 
Saltpetre ground. . . . . . 0 8 
PORTFIRE, MINERS’, 
lb. oz. 
Saltpetre, ground. . . . . . 4 0 
Sulphur, sublimed . . . . . 2 0 


Powder, mealed, cylinder, . . . 2 O0 


PORTFIRES, COASTGUARD, AND SLOW-BURNING COMPOSITION FOR 
LIFE-BUOY PORTFIRES. 


lb. oz. 

ба реге, ground. . . . . . 8 0 

Sulphur, ground. . . . . . 4 0 

Powder, mealed, cylinder. . . . 1 0 
PORTFIRES, LIFE-BUOY, 

Quick-burning Composition. T 

. 02. 

Saltpetre, ground. . . . 2.3890 

Sulphur, sublimed . . . . . 2 0 

Powder, mealed, pit . . . . . 1 0 
LIGHTS, LONG AND SIGNAL, 

lb. or. 

Saltpere ground. . . . . . 7 0 

Sulphur, sublimed . . . . . 112 

Orpiment, red. . . . . .08 


Long light burns 5 minutes. Signal light burns 1 minute, 
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MATCH, SLOW. 
Hemp Yarn, pure, Russian . . 1. 100 
Ashes Wood . . . . . bushel 1 
Маг. . . . . . . gallons 50 
One yard burns about 8 hours. One skein (35 yards) weighs 7 lbs. 


MATCH, QUICK. 
4 Threads, 6 Threads. 10 Threads, 
lb. oz. 10. oz. lb. oz. 
Cotton Wick . . . . 110 22 27 
Gum, Ағас... . 0 8 09 0 10 
Powder, mealed, cylinder . 20 0 20 0 24 0 
Water, distilled . . .8рішз, Qpints, 10 pints. 


FUZES, TIME, WOOD, BOXER. 


Of general service, Heads closed with metal. 20 seconds, and 9 
seconds B.L.R.O. fuzes have detonators for ignition, M.L.O. fuzes are 
ignited by Quick match through the head, exposed before firing. Also 
Special—10 seconds M.L.O. for 7 Pr. 

“Е” Time, Freeth’s Modification; and С Percussion, Freeth’s 
Modification. The former screws into B.L. Field Service Shell, the 
eu drops into the Segment shell, or into a special socket in common 
shell. 


FUZE (BOXER’S). 


The wooden cases are made of well-seasoned beech, The compo- 
sition bore is made excentric with regard to the exterior, and two 
powder channels are bored upon that side in which there is the 
greatest thickness of wood. A hole is bored through the mealed 
powder at the top, and into the fuze composition, to insure the igni- 
tion of the fuze composition from the priming. Two rows of holes 
(the holes two-tenths of an inch apart) are made into the powder 
channels, and the bottom hole in each row is continued to the axis of 
the composition bore. The small side holes, with the exception of 
the bottom ones, are filled with pressed powder and a small portion of 
clay. The powder channels contain rifle powder, and the bottom side 
holes have a piece of quick match placed in them, 

A simple boring bit is supplied to each gun, in case the borer, 
specially made for the fuze, is lost or damaged, 

Colonel Boxer’s fuzes are adopted for all natures of guns, and 
howitzers, one inch in length for diaphragm shells, and two inches in 
length for common shells, 3 inches for 54, and 43 inch mortars, 


FUZE, MORTAR, LARGE (BOXER'S). 


Fuze for 13, 10, and 8 inch Mortar Shells. 


The faze for mortar shells has a spiral row of holes, the centres of 
which аге “2 of an inch apart in the direction of the axis of the toze, 
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Directions for preparing the Fuze for any particular range. 


Hold the fuze firmly in the left hand, insert the point of the bit 
into the required hole, place the head of the brace against the body, 
and turn with the right hand until the stop comes in contact with the 
wood. 

N.B.—The wood bottom of the faze must on no account be cut off, 
as it supports the composition, and prevents its being disarranged by 
the shock at the discharge. 


FUZE. 
Composition, 
Tb. о 
Saltpetre, ground. 7... . . 8 4 
Sulphur, sublimed .°. . . . 1 0 
Powder, mealed, pt . . . . . 212 


PETTMAN LAND, SEA, AND GENERAL SERVICE FUZES, 
Detenating Composition. | 
Potash, Chlolate оф. . . . parts 12 
Antimony, Sulphide of . . . » 12 
Sulphur, sublimed . . . . 5 4 
Powder, mealed, L.G. . . . $ 1 


Damped with varnish, of spirits, methylated, 1 pint, and shellac 
112 grs., in a proportion of 40 minims to 100 grs. of compo. 


E-PATTERN FUZES. 
Detonating Composition. 


Phosphorus, Amorphous, with 10 per 
cent, calcined magnesia . . . parts 8 


Potash, Chlorate of, . . . . »„ 16 
Shellac — By ise S "3 oz. 8 gr. 
Spirits, methylated . e. 5. 5 11 


Glass, ground . . e. . . parts 6 
40 minims of varnish to 90 grs. compo. 


TIME FUZE, BOXER 2-INCH. 
Detonating Composition, Rifled Ordnance. 
Potash, Chlorate of . . . . . parts6 

Antimony, Sulphide of . . . » 
Mercury, Fulminateof . . . . 4 


Damped with varnish, of spirits, methylated, 1 pint, ‘shellac 645 grs., 
in a proportion of 24 minims to 100 grs. of composition. 
DYER PERCUSSION FUZE. 
Detonating Composition. 
Same as for E-pattern, with addition of 2-0 of aprit, manyara, 
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PILLAR FUZE. 
Moorsom Detonating Composition. 


„ 05, 
Antimony, Sulphide of (between 80 
and 120 mesh). . . . . . 0 6 
Potash, Chloateof . . . . . 0 6 
Damped with thin varnish, of spirits, methylated, 1 pint, shellac 
645 grs., in the proportion of 32 grs. to 100 grs. composition, 


METFORD EXPLOBIVE BULLET. 
lb. oz. 
Potash, Chlorate of . . . . . 0 2- 
Sulphur, sublimed . . . . . 01 


COMMON, OLD PATTERN, PERCUSSION CAPS. 
Ib, oz.: 
Mercury, Fulminating . . . . 0 4 
Potash, Chlorate of . . . . . 0 6 
Glass, ground. . . . . . . 0 2 


H.P. CAPS (FOR BREECH-LOADERS ONLY). 

10, oz. 
Mercury, Fulminating . . . . 0 4 
Potash, Chlorate of , . . . . 0 1 


COMPOSITION FOR PRESENT PATTERN, A/64. 

Н Ib, oz. 
Mercury, Fulminating . . . . 0 6 
Potash, Chlorate of . . . . . 0 6 
Antimony, Sulphide of . . . . 0 4 


CONGREVE ROCKETS, 
24 Pr. 12 Pr. 6&3 Pr, 
lb. oz. lb. oz. lb. oz. 
Saltpetre, pulverised . . 7 12 8*12 8 12 
Sulphur, sublimed. . . 20 20 20 
Charcoal, Alder, ground . 3 0 214 2 8 


BOXER IMPROVED ROCKETS. t 


24 Pr. 12 Pr. 6 Pounder. 
uick. Slow. 
lb. oz. Tb. oz 1b. oz. lb. oz. 
Saltpetre, pulverised . . 62 0 62 0 6812 62 0 
Sulphur, sublimed. . ‚16 0 160 12 4 160 
Charcoal, Alder, ground , 24 0 24 0 1812 9А 95 
ft 


* 12 & 24 Pr. Hales Rocke 
7 Quick composition, Е 
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HALES ROCKET. 
6&3 Pr. 
lb. oz. 
Saltpetre, pulverised . . . . . 68 12 


Sulphur, sublimed . . . . .12 4 
Charcoal, Alder, ground . . . 


SIGNAL ROCKET, 


. 
— 
oo 
ка 
~ 


lb. ох, 

Saltpetre, pulverised . . . . . 8 0 
Sulphur, sublimed . . . .. 2 0 
Charcoal, Dogwood . . . . . 8 0 

STARS OF SIGNAL ROCKETS. 
Composition for. 

о f №. oz. 

Saltpetre, pulverised . . . . . 8 0 
Sulphur, sublimed . . . . . 2 0 
Antimony, Sulphide of . . . . 2 0 
Tsinglass . . . . . .. 0 34 
Spirits, methylated . . . . . pintl 
i Н quart 1 


ingar . . . . — 
Powder, L.G., mealed, for priming pound 1 
Head of 1 lb. Rocket contains 36 Stars. 


» db » 24 „ 


LABORATORY STORES, ETC. 


ADAPTERS. RIFLED GUNS. 


General Service, Gun metal. Used to make shells, with the “ Moor- 
som” gauge, take fuzes of the General service gauge. There are two 
patterns, one for Rifled shell, and one for Naval smooth bore Shell. 


GREASE, 


The composition used for greasing wheels is composed of equal parts 
of Tallow, and coarse sweet oil melted together; and is made up in 
kegs of 28 lb, each. Іп warm weather the proportion of tallow must 
be increased. 

GUNPOWDER. 

The component parts of Powder are 75 parts of nitre, 10 of sulphur 
and 15 of charcoal. 

Cylinder Powder is made from charcoal that has been burnt in iron 
cylinders ; and Pit powder from charcoal burnt in common pits, 

Gunpowder, then ignited, expands with a velocity of about 5,000 
feet per second; and the pressure of the Avid is about ZAUD Зола, 
that of common air. 
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One pound of powder measures 32 solid inches, 

A cubic foot of Government powder weighs about 58 pounds, 

Gunpowder is manufactured by reducing the nitre, sulphur, and 
charcoal to powder; they are then mixed, moistened with water, and 
again mixed in a mill for five or six hours, or until the mixture is as 
intimate as possible, for upon this the strength of the powder chiefly 
depends. ћ 

When taken from the mill, the composition is put in a press, and 
formed into hard cakes about a quarter of an inch thick ; these, when 
dry, or nearly so, are broken by wooden mallets into small pieces, and 
reduced into grains by being put into sieves, and forced by means of a 
wooden roller through circular holes of the proper diameter. 

Good powder should be devoid of smell, and’ of uniform colour, ap- 
proaching to that of a slate. The particles should be perfectly granu- 
lated, and free from cohesion. Itshould admit of being readily poured 
from one vessel to another. 

In powder that has become damp, large lumps are formed: should 
the damage, however, not be very considerable, these concretions may 
be reduced by drying the powder in a hot-air stove, rubbing and 
loosening the grains; but powder thus affected never thoroughly re- 
gains its lost strength. 

To test the purity of powder.—Lay a dram of it on a piece of clean 
writing-paper, and fire the heap by means of a red-hot iron wire: if 
the flame ascend quickly with a good report, leaving the paper free 
from white specks, and without burning holes in it, the goodness of 
bri ingredients, and proper manufacture of the powder may be safely 
inferred. у 

Good powder blasted upon a clean plate of copper should leave 
no track or mark of foulness, . 

Powder exposed for 17 or 18 days to the influence of the atmosphere 
ought not to increase materially in weight, One hundred pounds ef 
powder should not absorb more than twelve ounces: if it increase in 
weight more than one per cent., the powder should be condemned. 


POWDER MARKS, 


The various sorts of powder are distinguished by the following 
marks on the heads of the barrels :— 
*LG ... . . . Large grain. 
"FG . .... . . Fine grain, 
* Red LG, or F G, denotes powder of the best quality. t White 
L G, or Е С, is an inferior powder for salutes, с. 


POWDER MAGAZINES. 

To ascertain if a Magazine is damp.—Soak a piece of sponge in a 
solution of salt of tartar, or common salt and water: let it he well 
dried, and weighed, and then be placed in the magazine, which, i£ damp, 
will cause the sponge to become heavier, 

А amall weight, suspended by a piece of catgut, or hair, will Аз» 
X 


114 BARRELS. CASES. HYDROSCOPE. [PART ПІ. 


discover moisture, causing the former to contract, and the latter to 
lengthen. , 
POWDER BARRELS. 


Whole Barrels contain 100 1b., and Half Barrels 50 Ib., of powder, 
whether fine, or coarse, 


Dimensions of Powder barrels. 
Whole barrels. Half barrels. Quarter barrels. 
inches. inches. inches, 
Depth . . . . 211 168 14 
Diameter а юр. . 154 123 9 
Го, at bulge .. 174 13} 104 
Do. at bottom . . 154 12% % 


BUDGE BARRELS. 
Weight of barrel, copper-hooped, 10 lb., hazel-hooped, 6 Ib, 


Length of barrel 104 inches В | 
Pe у дн } each barrel will contain 38 Ib. 


CASES, POWDER (BOXER’s). 
Pentagonal, — Dimensions of sides in inches. 
One—15:42.  Two—11:044 "Two—9:2, Depth of case—19-2. 
Weight, 68 lb. 


HYDROSOOPE, 


Instrument for measuring distancés from elevated batteries. 

It consists of a galvanized iron tube about 8 ft. 9 іп, long, with а 
copper cistern at each end. Each cistern contains a zinc float carrying 
а straight edge on a wire, the stalk being 7 inches high, and haviug а 
small steadying weight at the bottom, The tube is let into a groove 
cut in a block of wood, and is secured to it by an iron plate which is 
screwed down to the block, To the side of one of the cisterns is 
attached a brass socket in which a wooden tangent scale slides, and may 
be clamped at any height. Two faces of this scale are graduated in 
yards, each face for a separate height above the level of the sea, 

The instrument is used as follows :— 

A sufficient quantity of water having been poured in to fill the- 
tube and cisterns so far as to support the floats, the block of wood 
carrying the tube is placed upon the parapet or other convenient resting 
place, and the tube directed towards the object the distance of which is 
to be ascertained. 

From the arrangement of the floats, the straight edges which they 
carry are always on the same level, no matter what may be the incli- 
nation of the tube. Тһе tangent scale being then raised until the 
object is seen through Ше + slit of the sight in the same line as the 

further straight edge, the distance on the scale which coincides with 
the nearer straight edge is the approximate distante af the ФА, 
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MANTLET, IRON. 


Iron Mantlets for the protection of Markers at Rifle practice are 
constructed of half-inch plate iron, 7 feet 4 inches high, 6 feet 
long, and the sides 1 foot 6 inches wide at the top, and 2 feet 
6 inches at the bottom, Weight 17 cwt. The mantlet is secured 
by four screws on each side, which pass through angle, riveted to the 
mantlet, into wooden baulks underneath, 


PASTE. 
lb. ог. 
Еог...... 20 
Alum, pounded . EC 01 
Water GU. xv „шуш у, 1 gall, 
SHELLAC PUTTY. 
lb. oz. 
Whiting . . . . . . . . . 6 0 
Shellac, бап. . . . . . . . 20 
Spirits, methylated . . . . . . 1 quart. 
THICK BROWN VARNISH. 
lb. oz. 
Shellac, Gum . . . . . . . ‚16 0 
Spirits, methylated . . . . . . 2 galls, 
THIN BROWN VARNISH. 
lb. oz. 
Shella, Gum . . . . . . . . 80 
Spirits, methylated . . . . . . 258 
PENDULUMS. 


А Pendulum is readily made (if not in store) with a musket ball, 
and a piece of silk, The length of a pendulum is measured from the 
centre of the ball to the end of the loop, on which it swings. 

Seconds . . 89:14 inches. 


Length of Pendulumsto vibrate 11 Seconds . . 98 „ 
$ Seconds . . 2:45 ,, 


To find the length of a pendulum to make a given number of 
vibrations. 


Rule —As the square of the given number of vibrations is to the 
square of 60, so is the length of the standard (39* 14, length for one 


second) to the length sought. 
Or, multiply 39:14 by the square of the time required for the 


pendulum to vibrate—viz., by the square of 4-3, бог X second, wd 
by the square of 2= 4, for two јен а — Y | 
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To find the number of vibrations, the length of pendulum being 


iven. 
7 Rule.—Multiply 60 seconds by Ше square root of 39-14, divided by 
the length of the given pendulum. 
Or say, Ав the given length is to the standard length, so is the 
square of 60 (its vibrations per minute) to the square of the number 
required. . 


ROCKETS, WAR. 

Two kinds—Ist. Boxer's improved Congreve. 2nd. Hale's. Of 
both there are 3, 6, 12, 24 pounders. Наз rocket has no stick, 
being kept point foremost by the aerotation given from the gas pressing 
against 3 curved shields fixed to the three vents. - 


ROCKETS, LIFE SAVING, BOXER 12 POUNDER, 


These are fixed to carry a line over a stranded vessel, and establish a 
communication by means of which a hawser carrying a sling, and also 
а line for running the sling along the hawser are made fast to the 
highest possible point available on the masts, Two or three men may 
travel together on Ше sling. No rule can be given as to speed, which 
must depend on the distance of the vessel. It is very important to 
avoid fouling. 


MACHINE, ROCKET. 


For Congreve rockets there are three kinds—1. Siege. 2. Field. 
3. Sea-service. Some modifications will be adopted for Hale's rockets, 
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PART ТУ. 


ARTILLERY EXERCISES. 


Part L*— Telling off the Detachments. 


1. In the service and exercise of the various descriptions of ordnance, 
the same numbers, as far as possible, always perform the same duties; 
the detachments being told off upon the same principle, viz., beginning 
with the lowest numbers, and proceeding to the highest; No. 1 always 
commanding. 

2. It is presumed that not less than six men will be posted to any 
description of ordnance, When the detachment consists of less than six 
men, the higher numbers are struck out and additional duties are 
imposed on those remaining. — .. 

9. The detachment falls in, two deep, in close order, No. 1 tells 
them off from the right; 2 being the right hand man of the rear rank ; 
8 the right hand man of the front rank; 4 the second man from the 
right of the rear; 5 the тап іп his front, and so оп. The detachment 
is also told off into two sections. 


NAMES OF THE PRINCIPAL PARTS OF А FIELD GUN CARRIAGE, 


A Block, or Trail. · G Felly. 5 
В Cheeks, ог Brackets. Н Spokes, 

С Axletree. 1 Nave. 

D Ogee. J Tire, or Streak. 

E Trunnion holes, К Rivets, 

F Wheel. L Tire, or Streak bolts. 

a Eye, or Capsquare bolts. n Locking chain, 

b Capsquares, o Breast, or advancing chain. 
с Axletree bands, p Тай handles, 

d Bracket bolts. q Handspike shoe, 

e Transom bolts, r Handspike pin. 

f Trunnion plates. s Handspike ring. 

g Portfire clipper. t Axletree arms, 

h Locking plate, а Dragwashers. 

i Trail plate bolt. v Nave hoops. 

k Trail plate, w Elevating screw. 

l Trail plate eye, x Handles of elevating screw. 
m Chain eye bolt, y Elevating screw box, 


+ Extracted from “MANUAL OF ARTILLERY Exercises ;” the Parts and Sec- 
tions being similarly numbered. Many of the details are necessarily omit, 
being too for the limited size of “Гнев ARTILLERIST'S MANUAL, BIC? 


Commander's — are printed іп SMALL САРА. 
Executive ditto . | - « Italics. 
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S. 2. Posts of the Detachment. 


1. In Action, and before the Word Load.—No. 1 at the point of the 
handspike 2 and 3 outside the wheels; with howitzers rather in 
rear of the muzzle; with guns in line with the front of the wheel. 
4 and 5 in line with the breech. 6 five yards in rear of the left wheel, 
7 in rear of the limber, 8 on left of 7. 9 four yards in rear of the 
limber. The whole facing the gun. 

When in action the front is towards the muzzle ; when limbered up 
the front is towards the horses, 

2, In Order of March.—No. 1 on the off side of the wheel horses' 
heads. 2 and 3 in line with the muzzle; 4 and 5 in line with the 
breech ; 6 and 7 in line with the axletree of the limber ; 8 and 9 in 
line with the splinter bar, The whole at the distance of one yard from 
the wheels. 

8. In Front.—In line ten yards in front of the leading horses; 
1 on the right of the detachment. 

4. In Rear.—1n line two yards in rear of the muzzle of the gun ; 
1 on the right of the detachment. 

5. Right, or Left.—In line with the gun axletree, one yard to the 
right, or left of the wheel. 

6. Mounted.—Nos. 1 and 6 on the gun limber; 1 on the right, 
6 on the left, 5 and 4 on the waggon limber; 5 on the right, 4 on 
the left. 3 and 2 on the front of the waggon body; 3 on the right, 
2 on the left, 7 and 8 on the rear of the waggon body; 7 on the right, 
8 on the left. 9 between 5 and 4, 


8. 3. Change of Position of Detachments. 


To form the Order of March from Detachment Front.— FORM 
THE ORDER OF MARCH.” Right Face, double march. 2 and З open 
out. Each number halts when at his post; and they front by signal 
from 2, who faces about immediately he arrives at his station, 

2. From Detachment Rear, or Left, or Right,— FORM THE ORDER 
OF MARCH.” Left face, double march, When the detachments are in 
the rear, or on the right they proceed direct; but when on the left 
they countermarch, Each number halts when at his post. 

З. Change from Front to Беат. —“ DETACHMENTS REAR.” Right 
face, double march. When the detachment clears the gun. Rear turn, 

right turn, halt, front. 

4. From Rear to Front,— DETACHMENTS FRONT.” Right face, 
double march, front turn, left turn, halt, front. 

5. From Rear to Right ог Left.—" DETACHMENTS RIGHT," (ог 
left), Right or left face, Double march, front turn, When in line 
with the axletree, Halt, 

6.— From the Order of March to form Detachments to the Rear.— 

* DETACHMENTS REAR.” Right about face. Double March. 2 and 
P close to the centre, and wheel to their left. Nos. 1 give Най, 
ront. 
7. 75 the Front.—“ DETACHMENTS FRONT?’ Dovble Morch, 
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8 and 9 close to the centre, and when two yards in front of the horses, 
wheel to the left. Nos. 1 give Halt, front. 
When No. 1 shifts his flank he moves along the front. 


S. 4. Detail of Duties in the Service of Ordnance with Detachments 
of Different Strengths. 

Six Men.—No. 1 commands and lays; 2 sponges; 3 loads; 4 serves 
the vent; 5 fires; 6 serves ammunition. 

Seven Men.—No. 7 attends the limber and serves ammunition to 6, 
and occasionally changes with him. The other numbers as before. 

Eight Меп.— Мо. 8 assists 7 and supplies 6 with ammunition, and 
occasionally relieves 2. ‘The other numbers as before, 

Nine Меп— Мо. 9 attends the ammunition waggon, The other 
numbers as before, 


Part If—S. 1. Mounting, and dismounting Field Ordnance with the 
Materials belonging to the Battery. 

1, The medium 12-pounder requires two gun detachments, 

2. The light 6-pounder, and the 12-pounder howitzer, are each 
mounted by their own detachments, This may also be done with the 
9-pounder and the 24-pounder howitzer; but one or two men in 
addition will greatly facilitate the operation, 

8. Nos, 2 and 3 attend to the capsquares and have charge of the 
muzzle and trunnions; 4 and 5 attend the cascable and chock the 
wheels of the light guns; 6 and 7 chock those of the heavy ; previous 

‚ to raising the trail, 1 attends to the elevating screw. 

4, The carriages are mounted by their own detachments. With the 
medium 12-pounder, 9-pounder, and 24-pounder howitzer, Nos. 2, 3, 
4, and 5 pass a handspike under one of the axletrees, and lift one side 
of the carriage at a time; 6 and 7 put on the wheels. With the light 
6-pounder, and 12-pounder howitzer, 2 and 3 in front, 4 and 5 in rear, 
litt the carriage at once, 6 and 7 each put on a wheel, 4 and 5 attend 
to the washers and linch pins in both cases, 

5. The limbers and waggons are mounted in the same way. The 
whole detachment assist in lifting the boxes; after which 2 and 4 
strap on the near boxes, 3 and 5 the off boxes о Ше limbers, 6 the 
front box, 7 the rear box of the waggon body. 


Part Ш.—5. 2, Exercise with Drag ropes. 


1. A light 6-pounder with its limber requires 20 men, 11 of whom 
are told off entirely for the drag ropes, the other men at the gun also 
assisting in manning them; 9 is always in the shafts, and 8 at the 
point of the shaft (near side), A 9-pounder gun requires additional 
men, and a double set of drag ropes. 

2. The drag-rope men are numbered off from 10 upwards. The 
even numbers are with the left drag rope; the odd with the right. 
Nos. 19 and 20 hook the drag ropes on to the splinter bar. 

8, The gun being limbered up, the gun detachments man the 
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ropes next to the gun, the spare men in their front, and stretch the 
ropes taut. : 

4. At the word ** Action," whether to the front, rear, right, or left, 
the drag ropes are at once quitted; 19 and 20 unhook and coil them 
up, and the whole of the drag-rope men retire with the limber, forming 
in front of it two deep, as they were numbered off. In limbering up, 
the drag-rope men form the order of march, and hook on, 

5. The probable mancuvres, with drag-ropes, being of the simplest 
nature, it is only necessary that the men should be taught how to take 
ground to the right or left, and reverse, form to the front, &c. 


Part IV,—EQUIPMENT OF A BATTERY. 


In equipping a battery for the march the intrenching tools, camp 

equipage, &c., are packed as follows :— 

On Gun Limber.—Two carbines on the front of the boxes, barrels up. 

Two fitting ropes on the footboard. 

One swingletree between the footboard and the splinter bar. 

One felling axe on the splinter bar, edge inwards, 

Опе billhock under the footboard. 

A spade or shovel on the side of the boxes, and fastened to the splinter’ 
bar. 

One grease tin on the front of the axletree. 

One pickaxe under the axletree, 

One prolonge between the boxes, above the washer box. 

Two water buckets on the back of the axletree, 

Туғо corn sacks; two blankets folded (21 inches by 16), on the box lids, 
the blankets uppermost, 


One claw hammer 
On Gun Carriage. 5 One wrench hammer on the cheeks, 
One pair of pincers 
One set of priming irons on the side of the trail. 
One spare sponge, wadhook, and handspike, under the trail. 
Two camp kettles in rear of axletree. 
The whole of these stores, &c., are buckled on by Nos. 6 and 7, 
On Waggon Limber.—One picket line on the footboard. 
One lifting jack on the footboard, 
One grease tin on the front of the axletree. 
Two corn sacks, two blankets folded, on the box lids, 
These stores are buckled on by Nos, 4 and 5. 
On Waggon Body.—Two tents, two bags of tent pins, two tent poles, 
and two picket posts on each side of the boxes, 
One maul, under off end of rear footboard, 
Spare horse-shoe box, under the front footboard. 
Grease magazine under near end of rear footboard, 
Four blankets on the box lids. : 
One camp kettle on the rear of the axletree. 
These stores are buckled on by Nos, 2, 3, 8, and 9. 
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WEIGHT OF CARRIAGES, ORDNANCE, AND APPOINTMENTS. 


24-Pounder | 12-Pounder Light | 


12-Pounder.  9-Pounder. howitzer, | howitzer. | 6-Pounder. 


ewt.qrs.lbs. | cwt.qralbs. | cwt.qrslbs. | cwt.qra.lbs, cwt.qrs.lbs. | 


limber |. 39 215 | зз 123 | з 3 3 | 4 2 7 | 23 mn 
B 314 3 10 2 25 2 23 32! 
munidon&c| 3 317 3 320 4 325 з 315 | S 216 | 
Го. „| 44 118 | зз 02 | зв 125 | 29 017 | a7 1 1 | 
limber i i 
body, in- | | 
враге i 
wel. . .| 19 114 | 19 026 | 17 025 | M 025 | 18 226 : 
‘ta, intrench- ! 
$ tools, spare 
тзе-вһоев, с. | 4 0 7 401 401 497 407 
munition . | 11 326 | 10 316 | 12 05 | 1019 | 028 


Total . . 95 110 | мо 


9-pounder with 6 horses can, without distressing the horses, march about four 
sin an hour and а half, eight miles in four hours, aud aixteen miles in ten hours, 
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HEAVY GUN DRILL. 


PART L—ELEMENTARY INSTRUCTION 1N MOVING HEAVY 
ORDNANCE. 


ARTICLE III. —TACKLES, AND PURCHASES, 


А simple tackle consists of one or more pulleys rove with a single 
горе. 

The горе is termed а “fall,” Тһе pulleys are called “ blocks,” 
The shell or frame contains the sheaves of the pulley, which turn on a 


pin. 

When a tackle is in use, опе end of the fall is made fast; the other 
is hauled upon. 

The fixed end is called the * standing end of the fall." The other ' 
the **running end." 

Each separate part of the fall contained between two blocks, or 
between either extremity and a block, is called “а return of the fall.” 

To overhaul a tackle is to separate the blocks. 

To fleet blocks is to bring them as close together as possible by 
hauling on the #1. 

Wooden blocks are generally bound on the outside, in the direction 
oo length, with a grummet, which is called “ the strap” of the 

If the strap be continued, so as to form a tail, at the end of the 
block which has no hook, the block is called a tail or jigger Моск; and 
if а tackle have its moveable block so furnished, it is called a “ jigger 
tackle,” 

Bothway’s patent blocks are now frequently used. They are iron 
strapped, the strapping passing inside the shell, and affording a better 
support to the pin, upon which the sheave turns, than the ordinary 
block does. In consequence of the pin being better supported, it is of 
less diameter than in the ordinary block, and consequently offers less 
resistance to the turning of the sheave. These blocks are fitted with 
сеен. The iron strapping is retained іп its place by means of 

їп, 

it а essential in working blocks that the pin be well lubricated 
with oil. 

The following are the principal points to be attended to in the 
arrangement and use of tackles, viz.: 

(1) The condition, and consequent strength of the straps, hooks, 

4 


and cordage. 

(2) That the fall is free from kinks and turns, and enters freely into 
the grooves of the sheaves, 

(8) The nature of the fastenings of every kind, which should be such 
ав to insure perfect security if possible. 

(4) The proper stoppering of the fall, when necessary, ‘This \ъ 
effected by making fast the fall to some fixed object, at a point interme- 
diate between the running and standing ends. 
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(5) The prevention of accidents from the carelessness of the men іп 
striking or treading upon the fall, especially when it is taut. 

(6) The position of the men, which should be such as to insure the 
greatest amount of safety to themselves, in the event of accident, con- 
sistent with the due performance of their work. 

The most advantageous application of a man's power in hauling is in 
а slanting direction downwards, as the effect of his weight is added to 
that of his muscular exertion. 

It not unfrequently happens, when a weight is to be moved, that, 
from the nature of the ground, or other unavoidable circumstances, the 
men employed in the operation cannot apply their strength immediately 
in the direction in which it would be most effective. In such a case, a 
single pulley is made fast to a point in the direction in which it is 
intended that the weight shall be hauled upon. А rope is made fast to 
the weight, and passed round £he sheave of the pulley; and the men 
then haul in any direction that may be most convenient, Тһе friction 
of the rope against the pulley diminishes the effective power in so small 
а degree, as to be of little or no consideration. 

i — single block, so fixed, and for such a purpose, is called « а leading 
ЕД 

А single fixed pulley, when rove, is likewise called a whip. 

The following are the tackles commonly used in the service of 
artillery :— 

(1) * A whip," or single moveable pulley, which doubles the effect 
of the power. 

(2) “А gun tackle” increases the effect of the power threefold. It 
consists of two single blocks, one of which is moveable and the other 
fixed. The standing end of the fall is made fast to the moveable 
block, 

(3) “А luff tackle” increases the effect of the power fourfold, and 
consists of a double and single block, the double block being the move- 
able one, The standing end of the fall is made fast to the single 
block. 

(4) “А whip upon whip” increases the effect of the power fourfold. 
It consists of two moveable pulleys, one of which is applied to and acts 
upon the running end of the fall of the other. There is less friction in 
this combination than in a luff tackle, but it is not always convenient 
to apply it; it is used in running back at drill. 

(5) “А gyn tackle” increases the effect of the power five times. It 
consists of a double and triple block. Тһе standing end of the fall is 
made fast to the double block, which is moveable, For the heaviest 
guns two triple blocks are preferable, and a power of 6 is gained, The 
tackle is rove by Nos, 10 and 11. 

Other combinations of pulleys are occasionally used, the values of 
which depend upon their particuler natures. The increase of effect 
produced by any particular simple tackle, is represented by the sum of 

All the returns of the fall which act immediately upon every moveable 
block in it. 
та combination of ** tackles," where one acts upon Vos running end 
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of another, the result of their combined action is found by multiplying 
together the values of the several simple tackles. 

А luff tackle applied to the end of a large rope rove through a single 
block is called a runner tackle. 

The increase of power attributed to the foregoing systems of pulleys 
38 correct only upon the supposition that there is no friction of Ше 
rope against the sheaves and blocks. Іп practice, the friction is found 
to be very great; so great, indeed, that no more than two triple 
blocks can be used with effect in the same tackle. In many operations 
of artillery, however, friction is of great use, inasmuch as it enables a 
small force, acting at one end of a rope, to sustain a great, weight acting 
at the other, if the precaution be taken to pass a few turns of the rope 
round a fixed object of suitable strength, as a tree, a picket, the axle of 
a windlass, &c., &c. Тһе effect of friction increases, in proportion to 
the extent of surface over which it acts; consequently, a greater num- 
ber of turns must be taken round а. small object than round one of 


larger dimensions, 

t is to be borne in mind that the use of tackles, levers, and other 
mechanical contrivances, affords an increase of power, only at the 
expense of time. If one man, by means of a tackle, can raise a weight 
which it would require ten men to lift by sheer muscular strength, he 
will likewise occupy ten times as much time in the operation, In 
addition to the loss of time in the actual operation, that caused by the 
preparation and adjustment of the mechanical contrivance made use of, 

also, in many cases, to be considered. 

А wheel purchase is formed by hooking а drag-rope to the tire of a 
wheel as near the ground as possible, carrying the running end up over 
the tire, and stretching № out so as to form a tangent to the wheel; 
when the rope is hauled upon the carriage advances. The power 
gained is in proportion to the diameter of the wheel, 

The recruit must be taught how to reeve all the tackles named. 
The men stand in pairs, back to back, when reeving all simple tackles ; 
the blocks are to be in front of them, the tackle coiled in a convenient 
position near them on their right, or left, according as the reeving is 
from right to left, or left to right. 


ARTICLE IV.—LEVER, AND HANDSPIKE. 


The lever used in the ordinary operations of artillery is termed а 
handspike; it is 6 feet long, and 34 inches square at the point or 


large end, Іп the service of the heavier guns a 7 feet handspike is 
used, 


e greater the length of the lever the greater is its power. 

А man using a lever should always apply his strength as near the 
end of it as he сап, 

When the weight to be moved is at one end, and the fulcrum, or 
body on which the lever is supported, is between both, the lever is 
said to be ** of the first kind." 

When the fulcrum is at the end and the weight at an intermediate 

point, the lever is said to be “ of the second kind.” 
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Although the entire implement is called a lever, that part of it 
which is between the power and the fulcrum is more particularly so 
called, 

That part which is between the weight and the fulcrum is called the 
** counter-lever," thus:— 

In running up a heavy gun on a standing carriage, the whole of the 
handspike constitutes the lever, and the part between the point and the 
axletree arm the counter-lever. 


Fulcrums., 


Any piece of strong timber of suitable dimensions may serve for a 
fulcrum, The term fulcrum means a support for a lever. 


Props. 
Lue are used as temporary supports for a waggon, carriage, 
skid, дос. ‘ 

Slewing. 


To slew a gun, or mortar, strictly speaking, is to turn it on its axis 
without moving it from the spot on which it rests, This is called 
slewing the trunnions, 

If the piece to be slewed rests on skids, a handspike is placed close 
to it on each skid, bevel up, and on that side of it towards which it is 
to be turned. This is called scotching, or chocking, and the handspikes 
are called “© chocking handspikes," 


Pinching. 
Pinching is the operation of moving a gun, or mortar, by small 
heaves of the handspike, without allowing it to turn on its axis. It is 
moved little by little, and rubs against the skid on which it rests, 


Cross Lifting. 

To cross lift а gun, or carriage, is to move it in a direction nearly at 
right angles to its axis. 

When one long lever is used, it is applied alternately under the 
breast and rear of the carriage, or muzzle and breech of the gun, as the 
case may be, by a sufficient number of men to bear down and heave, as 
in rowing. 


Parbuckling. 


To parbuckle a gun is to roll it so as to cause it to move in either 
direction from the spot on which it rests. For this purpose, the gun 
must be placed on skids, and, if it is to be moved up or down a slope, 
two 44-inch ropes must be made fast to some suitable object on the 
upper part of the slope, the ends carried under the chase and breech of 

the gun respectively, round it and up the оре. If the running 
net of these ropes are hauled upon, the gun amends; It eased aff, \\ 
escends, 
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If the ground is horizontal, handspikes only are necessary to move 
the gun. 

if the slope is not great, one rope will suffice to parbuckle a gun up 
with. In this case, it must be made fast to one of the trunnions, and 
passed as many times round the gun, in rear of and close to them, as 
may be convenient, the running end coming out as before over the gun 
and up the slope. In hauling the gun up, the rope uncoils itself. The 
breech end of the gun, on account of its greater thickness, will always 
advance quicker than the muzzle. 


ARTICLE V.—LIFTING JACK. 


The lifting jack forms part of the equipment of every battery and 
battering train. It may be applied to many of the purposes for which 
a long lever is used ; but it is commonly employed to raise the wheels 
of carriages from the ground when they are to be greased, or exchanged, 
and to extricate them from ruts and holea, 

The wheel opposite to that which is to be raised must be scotched. 

On soft ground a piece of plank must be placed under the foot of the 
jack, to prevent its sinking. 

The tooth and pinion, and screw jacks may be employed to move 
bodies horizontally, а few iuches, provided a good support can be found 
for the foot of the stock. By the application of two jacks in opposite. 
directions, bodies may be brought together to be spliced, riveted, %с, 


ARTICLE VI.—ROLLERS. 


Rollers are solid cylinders of wood, used in mounting guns upon 
their carriages, in shifting them from carriage to carriage, and in 
moving them on the ground, Their dimensions vary according to the 
nature of the service for which they are intended, 

Ту сап be used with advantage, only on a perfectly plane and hard 
surface, 

When а gun is moved on rollers, they must be horizontal, or it will 
roll off them; and even when the rollers are horizontal, steadying 
handspikes should be applied, to guard still further against such an 
accident. 

The rollers must be placed at right angles to the direction in which 
they are intended to move, projecting equally on each side of the axis 
of the gun, or other body, which they support. 

А gun laid upon rollers may be moved, either by hauling upon it 
with ropes, or by means of levers, 


ARTICLE VIL—CRAB CAPSTAN, AND TEMPORARY WINDLASS. 


А crab capstan consists of a barrel (in shape a frustrum of a cone), 
and a framework of wood and iron by which the barrel is supported in 
a vertical position with its base next the ground. It is furnished with 
two levers, called capstan bars, which are passed through morticea in 
the head, and by means of which the barrel may be turned about on its 
axis, By means of the crab capstan, a few men, acting at the bars, сах 
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move weights which would be far beyond their strength, if applied in 
the ordinary manner; and it may, therefore, be used with advantage 
in many situations, in which it may be either difficult to command 
labour, or desirable to economize it. 

One end of a rope is made fast to the weight which is to be moved. 
Тһе other end is passed two or three times round thelower part of the 
barrel, the loose end being kept above the turns, and stretched taut by 
the man who passed it round, Ав the barrel is turned, the rope winds 
round it, forces the turns up the barrel, and clears itself, Ав fast as 
the running end comes off the barrel, it is coiled by а man appointed 
to that duty. 

The capstan when used, is secured by ropes to pickets, or other 
holdfasts on the opposite side of it to that on which the strain acts 
upon it, 

i^ а crab capstan cannot be procured, the windlass of а gyn may be 
used as a substitute, the cheeks being laid on the ground and secured 
with pickets; or a temporary capstan may be rigged, by lashing four 
handspikes to the spokes and felloe of a limber wheel, which is turned 
upon the pintail of the dismounted limber, 


PART IL—SERVING, AND WORKING HEAVY ORDNANCE, 
ARTICLE 1. 


A gun detachment consists of one non-commissioned officer and nine 
gunners, 

“Telling off.’ The men fall in, on their private parade, two deep, 
the non-commissioned officer gives the word ** Tell off." The men аге 
told off as with field guns. 

The detachment is marched into the battery, and is halted in line, 
facing the parapet, and to the left rear of the gun which is to be 
worked, The detachment is now in the position of ‘ Detachment 
rear,” or that which it occupies when it comes into the battery аза 
relief, and whilst the relieved party is marching off. 


GENERAL DETAIL OF DUTIES FOR DETACHMENTS OF TEN MEN AT 
ALL HEAVY GUNS, 


No. 1 points, and commands, No. 3 loads, assists to ram 
No, 2 searches, sponges, rams home, elevates, uncaps fuze when 
home, elevates, in bore. 
No. 4 clears the vent, serves it, No. 5 serves No, 3 with pro- 
pricks cartridges, traverses. jectiles, wads, if necessary, and 
No. 6 supplies side arms to traverses, attends stop quoins 
No. 2, cleans spunge if necessary, with 8" and 10" howitzers, 
attends stool bed, elevating screw No. 7 serves No. 3, with car- 
and quoin in laying, has charge of tridge, primes, and fires. 
water buckets, assists to load the 
8-inch, 10-inch, and 68-pr. guns, 
and also hot shot, with all calibres. 
The above numbers run the gun vy. 


PLAN OF А GARRISON САКЕЈАСЕ. 


f Stool bed bolts 
$ Bye or loop bolts 


“Но ар. 


ELEVATION OF A GARRISON CARRIAGE. 


заре амат иг 


Свамо оъ) N29 ти HONI L 
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Мо, 8 assists to рМраге shells, No. 9 bores and fixes fuzes, 
and to supply gun with projectiles, assists to prepare and bring up 
and spare stores when necessary. projectiles. 

Brings up cartridges from maga- 
zine. 

No. 10 attends to the magazine, 
serves out cartridges to Мо, 8, 
and performs the general duties of 
storeman. 


Besides the men told off as above some will be required to move 
powder barrels, rivet on bottoms, load shells, heat shot, &c. 


GENERAL LIST, AND PLACE OF STORES REQUIRED FOR SERVICE OF 
GUNS ON STANDING CARRIAGES, 


Side arms, 1 sponge. | То be placed on the right of the gun, clear of 
1 rammer. } the detachment when under cover. Heads 
1 wadhook.] of side arms uppermost, and below the crest 
of parapet. 
When in casemates, or blindages, or when 
there is no parapet, the side arms must be 
laid on the ground, parallel to the gun, heads 
to the rear, and supported to keep them off 
the ground, 
5,| Two on each side of the platform close to the edge 
points to the front.f of it, front handspikes, or those of No. 2, and 
No. 3, two feet in advance of those of No. 4 and 
No. 5. No. Гз handspike іп rear of platform. 
Priming irons for Garrison guns. Sets 1. Іп loop on right side of 


те One at th ith а cartridge, the other at 
қ ne at the gun with a са е other а 
Cartridge сазе, 2. { the magazine, , 
Tube pocket, with straps, 1. ( Containing tubes, strapped round waist 
Fusó implements . . . Іа вће room. 


Key for portable magazine . 1. 
No. 4 Set.—One set for two guns, and 25 per cent. spare. 


Hand. 1. 
Borers. { Hook. 1. 
Cylinders, wood, containing 6 long, and 6 short bits, 1. 
Instructions, printed. 5. 


Keys, iron, for fuze hole plugs. 2. 
Mallet. 1. 

Sections of fuzes. 5. 

Setter 1. 


Lanyard, with hook. 1. With No, 7. 
Hammers, claw. 1. Ditto, wrench, 1. With No. 10. 
Tangent scales, wood, 1. Stopquoin, 1. With No. i. 
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І Piled on left of ‘gun, ове to front of plat- 
пи Solid коон; form, the round shot entloged in а large 
ре. immet or garland. 
Wads, junk, or grummet. шош shot, unless the shot are bot- 
hells, filled in boxes.) |. А 
с on Shr api Either in shell room, or under cover of parapet. 


Cartridges filled. In metal lined cases. 


Fuzes, Shrapnel А 
» ‘common. је boxes in shell room, one per shell. 


» concussion, One per common shell. 


— Three for two projectiles, In tube pocket, and 
ыы ( zinc cylinders іп shell room. 
Portfires. 


Slowmatch. } A small proportion at magazine. 
Water bucket, 1, In charge of No. 6. 


Grease box . а X % 1 
Вгоош s - . я 1 
Shovel қ : 2 
Spade А Е s . 2 
Бы 42772 < + Fu change of No. 10, 
Sand bags . Е 6 дн 
Spun yarn , . . А Ib 10 
Lanthorn 1 


Powder horn filled with fine grain 

powder . . 5 . 
Spikes, common. 1 

»  Sping. Зв charge of No. 1. 
Spare screws for sights, 4 
— for ditto. 

Shot gauge. 1. In charge of No. 1. 
Oil, кое 
Tin oil feeder, 1. 

Some articles, such as sponges rammers, lanyards, handspikes, must 
also be in excess, the spare stores being in some place in or near the 
battery. If cartridges are not ready filled, there will be required at 
the magazine filing funnels, large 1; a set of weights and scales; 
implements for opening casks ; wadmiltilts ; slippers ; needles; worsted ; 
scissors, Also spare tangent scales ; dispart sights ; screws, and screw- 
drivers, 

The tangent scale and dispart sight are supposed to have been 
previously fixed on the gun by competent men. Тһе round, or hollow 
shot piled on its left, and close to the front of the ground platform, 
which has a slope of about Др depending, however, on the nature of 
the gun, and the service for which it is intended. The axletree arms 
are greased, Тһе gun is at the teil of the platform, Тһе surface of 

е platform must be perfectly smooth, and the devel, wen wal 
oiled, . 


“. 
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ARTICLE IL—EXERCISE ОР GUNS ON TRAVELLING CARRIAGES, 


Heavy guns require the following number of men for their service 
in the field, viz. : А 

Three Non-Commissioned Officers and thirty men, being necessary 
on the march for extricating the guns out of difficulties, —taking up 
positions, —laying temporary platforms,—placing planks under wheels 
and trail to facilitate working the gun ;—and also for affording three 
reliefs when engaged in siege operations. 

In addition to the stores, implements, and side arms for the service 
of the gun, as before detailed, a heavy gnn in the field requires men's 
harness and drag ropes, a lifting jack, a set of intrenching tools, and 
three planks of a foot wide, and ten or twelve feet long. There should 
be Тай tackles, lashings, selvagees, levers, fulcrums, and props, for every 
gun, besides a 16-foot gyn complete, for every four. 

The side arms, handspikes, and planks are strapped on the cheeks ; 
the gyn, rollers, tackles, &c., are carried on a platform waggon. 

"The planks are required for temporary platforms, 


Clerks Platform. 

This platform consists of— 

Two inclined planes 17 feet long, 12 inches wide, slope 39, 

One front transom 7' x 16" x 4" laid flush with surface of ground, 
to which the inclined planes are pivotted, 

T wo sleepers, опе 7' x 6" x 3", the other 8' x 6" x 3"; these are 
laid flush with the ground, 

One trail plank, 10’ x 16" x 4". This plank is placed on the 
ground, so that the trail of a siege carriage may rest on it, 


To shift a вип from the Travelling to the Firing Holes. 

The wheels should, if possible, be on a level and scotched. 
Words of command. 

SHIFT THE GUN, 

PREPARE TO RAISE THE BREECH, 

BEAR DOWN. LOWER. 

PREPARE TO RAISE THE MUZZLE, 

ІЛЕТ, AND HEAVE. 

Hatt, 

BEAR DOWN. 

LOWER. 

The operation of shifting from firing to travelling is the converse of 
this, 


ARTICLE IIL—EXERCISE' OF GUNS ON DWARF, AND CASEMATE 
PLATFORMS. 


The general duties of the detachment are as before described. 
Some additiona] stores are required, viz., two luff tackles, one pte- 
venter rope; two track levers ; two shod handspikes, and two аде ч 
but two common handspikes only are necessary. 
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а 

At the command PREPARE FOR ACTION, the different numbers bring 
up the stores as before detailed, and in addition, No, 1 the preventer 
rope, he passes the eye under the rear transom of the carriage to No. 3, 
who bolts it to the fore axletree of the carriage; No. 1 then takes two 
turns round the bollard ; Nos. 2 and За truck lever each ; Nos, 4 and 5 
a shod lever each, and place them parallel to the platform on their 
respective sides; also a set of luff tackle each; no handspikes; they 
hook the fixed blocks to the eye-bolts in rear of the platform, coiling 
up the falls on the ground immediately underneath them. They also 
provide a scotch each, 


ARTICLE IV.—Hor Suor. 


With some few exceptions the duties are the same as those before 
described, 

No. 3 puts a dry wad over the cartridge, and then a damp one. 

No. 5 as usual supplies 3 with wads, first a dry, and then a damp 
опе. 

Nos, 8 and 9 bring up hot shot оп а bearer, in Ше same manner as 
they brought up shells. 

The sponge must be frequently damped. 

The same stores are required as for the service of heavy guns with 
cold shot. Junk wads are indispensable, and those which are used wet 
should be of a low gauge. Тһе shot also should be of a low gauge, 


Utensils required for Heating the Shot. 

One furnace or grate, with chimney in lengths. 

One moving tool. 

One scraper, 

One pair of tongs. 

One poker. 

One rake. 

One shovel. 

One stand on which to place the shot in order to scrape them. 

One shot bearer per gun. 

Two tubs full of water, to soak wads, cool tongs, &c. 

Тео or three water buckets. 

Fuel, Wood, or coals, or a mixture of coal and coke, according to 
circumstances, 

One gauge for shot. 

There should never be less than four men to attend the farnace, even 
when the shot and wood are close at hand, viz., one non-commissioned 
officer or steady man in charge, to see that the reddest shot are served 
out and replaced by cold ones, and to keep пр such а fire as he may 
judge necessary, 

One man to light and attend the fire, and supply fresh fuel when 

required, 
One to take out shot, lay them on the stand, scrape Them, end after- 
wards place them on a bearer. 
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One to supply the farnace with cold shot, and to bring fuel. 

The shot should not be brought to a white heat, or they may lose 
shape, and jam in the bore. 

Loading. 

The cartridge, łths the service charge, must undergo the strictest 
examination, to see that there are no holes in it, lest in setting it home 
any grains should fall out. The gun should be slightly elevated. 

The роп is then run up, laid, and fired with as little delay as possible. 

This furnace will contain in three rows, alongside of each other, 
fifteen 32-pounder, or eighteen 24- pounder, or twenty-one 18-pounder 
shot. The shot must be gauged betore heating. 


To heat the Furnace. 


To heat the furnace, it takes of coals half a bushel, of coke 2} 
bushels, and shavings for lighting it. It should be allowed twenty 
minutes to light properly. The grate should be well cleared out before 
lighting. 

To heat the Shot. 

Fifteen 32-pounder shot being then put in are heated in from 40 to 
50 minutes. 

Order of using the Shot. 


The shot should be taken equally out of each row from the rear of 
the furnace, and replaced by cold ones from the front. If those which 
present themselves are not sufficiently hot, they must be returned at 
the front, 

After the furnace has been thoroughly heated, it will supply а new 
E of shot every thirty or forty minutes, depending on the draught 
and fuel. 

The furnace should be placed to leeward, and as near the battery as 
may be convenient, carefully selecting an open space, with as great a 
draught as can be found. The draught-hole should be to windward, 
and the furnace perfectly horizontal. Earth ought to be thrown up 
against the furnace so as to close all the sides except that to windward. 


Тнк IMPROVED SHOT FURNACE. 


This furnace weighs about 30 cwt., and will contain 36 68-pr. shot. 

1t is composed of four parts :— 

1. The авћ-ђох, made of $" boiler plate. 

2. The furnace of à boiler plate (with an air channel round it), and 
lined with fire brick. 

8. The furnace hood, containing the sloping bars, entrances, and 
doors for the shot. 

4. The detached fan with wheel and pinion, worked by two handles. 

5. The height of the entire furnace is 4 ft. 8 in. from the ground, 
there is no chimney. 

The shot furnace of the service is in future to be fitted with a fen. 


е 
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ARTICLE V.—MOLTEN IRON. 


Shells of a peculiar construction, loaded with fluid iron, are used 
against objects which it is wished to set on fire. 

The metal is poured in until it shows itself above the filling hole; it 
then receives a few blows with a hammer to flatten it, so as to present 
no obstruction to the rolling of the shell, if necessary. The shell is 
then turned with the filling hole downwards, and a wood bottom 
riveted on. For two or three minutes after filling, the shell may be 
readily handled, provided the man is supplied with a pair of founder's 
gloves, pieces of sand-bag, &c. After that time it gradually heats 
until it becomes dark red, when a shot-bearer is requisite to lift it into 
the gun. 

On striking the object the shell either acts as an ordinary hot shot, 
or it breaks up, and scatters the iron. 

The former result happens when abeut ten minutes or a quarter 
of an hour elapse between filling and firing, the latter when there is an 
interval of from one to five or six minutes only. Тһе degree of fluidity 
of the metal, and its dispersion on striking, depend on the time it is 
allowed to remain in the shell. 

The metal is run down ша cupola, by means of a fan blast worked 
by hand; the cupola is mounted on framing, supported on two 8' 9" 
wheels in front, and on two legs behind. Two ladders enable men to 
get on the top of the stage (forming a case for the fan) and charge the 
furnace, 

With the спроја are furnished two ladles, two hangers, two tapping 
bars, two rakes, two clearing hoops, one clearing plate, one tapping 
hammer, and two small filling funnels. 

The iron used should be, if possible, in small masses, such as old 
shot or shell. 


ARTICLE VII.—NAVAL SLIDES. 


For the 68-pounder. (Four additional men are required, numbered 

» 10-inch guns, 11, 12, 13, 14. 

17 и of | Two additional men, numbered 11, 12. 

9 cwt. а 

These men are necessary in traversing; Nos. 11 and 12 сой up falls. 

Four sets of luff-tackle are required, brought up, when preparing 
for action, by Nos. 2, 3, 4, 5;—Nos. 2 and 3 hook the moveable 
blocks of the running-up tackles to the eye-bolts, outside the cheek in 
front ;—Nos. 4 and 5 to the eyes on the levers at the rear chocks;— 
Nos. 4 and 5 hook the moveable blocks of the traversing tackles to the 
eye-Lolts at the rear of the slide ;—Nos, 11 and 12 hook the standing 
blocks to the eye-bolts or bollards at the sides. 

The loading is as before detailed. 


Running-up when the Compressors are not used. 
Nos. 2, 3, 4, 5, 6, 7, 11, 12, 13, 14 man the running-uy falls, and 
haul taut, At the word “ Heare,” they give a hearty here, md 


+ 
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allow the carriage to run down the slide; No. 1 gives the word 
« Halt,” just before the carriage is up, when the numbers on the fall 


When the compressors are used, the running up is by jerks. Nos, 4 
and 5 tighten them when the gun is пр. - 
No. 7 primes directly the elevation is obtained. 


Traversing. . 

Nos. 2, 3, 4, and 5 with handspikes as before; 11, 12, 13, 14 man 
the traversing falls on their own sides, and haul taut, waiting for 
directions from No. 1, who, having got his elevation in the usual 
manner, stands in rear of the slide, looking over the gun. At “ Trail 
right," the even numbers haul, Ше odd numbers ease off. At ‘ Trail 
left," the odd haul and the ever ease off, the handspike man heaving: 
No. 1 gives the word * Fire," when he covers his object. 

In running the gun back at drill, No. 1 engages a truck lever in the 
eye-bolt in rear of the сћоск, Nos. 4 and 5 unhook the moveable 
traversing blocks, overhaul the running-up tackles, and hook them into 
the rear eye-bolts in the slide;—all the numbers but 1 man the АП; 
he bears down on the lever. ** Heave away." “ Halt,” Nos. 4 and 5 
unhook blocks, and hook them to levers on rear chock. 


ARTICLE VIIT.—GUNS, ов CARRONADES ON DEPRESSING 
CARRIAGES, 


When, after being fired, the piece is to be loaded, it must be brought 
to such a position that the sponge may be clear of the ground, or sill 
of the embrasure. Short pieces are best suited for firing at great de- 
pression, as they are easily managed and quickly loaded, 


ARTICLE IX.—EXERCISE ОҒ TEN, AND EIGHT-INCH HOWITZERS. 


The loading, pointing, and firing is as before described, except that 
No. 2, atter sponging, reverses the sponge, as with field guns, and rams 
home. Should reduced charges be used, as in ricochet firing, they 
must be either lengthened with wads, or rammed home separately, 
and the same rule applies with all shell guns, 


ARTICLE X.—EXERCISE OF MORTARS ON STANDING BEDS, AND 
GROUND PLATFORMS, 


The detachment files on to the mortar from the rear, as with guns 
firing over а low parapet, 2 and 3 halt in line with the muzzle; 
4 and 5 the trunnions; 6 and 7 the rear of the bed. Тһе front num- 
bers two feet, from the mortar bed, the remaining numbers uncovering 
outwards. 

13, and 10-inch mortars, 
1 N. C. officer and 9 men, 
1, points, and commands, 
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3, plants pointing rods; puts in 2, sponges; assists to put in 
cartridge; assists to put in shell; shell; runs up, traverses. 
runs up, traverses, 
5, runs up, traverses, 4, serves the vent; runs up, 
and traverses, 
7, supplies 3 with cartridges; 6, hands the sponge to 2; assists 
assists at his handspike, and fires, at his handspike; wipes shell. 
9, assists to prepare and bring 8, supplies cartridges from the 
up shells, and puts them іп, magazine; assists to prepare and 
bring up shells, and puts them 
in. 
10, at the magazine. 
With 8-inch mortars, 7 men only are required. 
No. 1 points; commands; hands sponge to No. 2. 
3, runs up, traverses, provides 2, sponges; traverses; runs 
cartridges, and puts them in; up; wipes shell. 


plants pointing rods. 
5, assists 6 to prepare shells; 4, serves the vent; runs up, 
fires; runs up; aud traverses, and traverses, 


6, prepares shells; brings them 7, at the magazine. 
up; and puts them in. 

With the smaller mortars, 53 and 42-inch, 3 men are sufficient. 

The shells ought always to be deposited behind traverses raised for 
the purpose, or in other sheltered places, and one or two men, accord- 
ing to circumstances, should be appointed to scrape and clean them 
inside and out, and prepare them for the powder and fuzes, 


Fuze for 13, 10, and 8-inch Mortar Shells. 


The fuze for mortar shells has a spiral row of holes, the centres 
of which are "2 of an inch apart in the direction of the axis of the 
fuze, 


Directions for preparing the fuze for any particular range. 


Hold the fuze firmly in the left hand, insert the point of the bit into 
the required hole, place the head of the brace against the body, 
and turn with the right hand until the stop comes in contact with the 
wood. 


N.B.—The wood bottom of the fuze must on no account be cut off, 
as it supports the composition, and prevents its being disarranged by 
the shock at the discharge. 

Note.—The 13, and 10-inch shells at present in store have larger 
fuze holes than those which will be hereafter cast. Fuzes on a similar 

principle, but larger in diameter, will be supplied with these shells. 
The fuze holes of the old shells being irregular in size and shape, 
the fuze must be rasped if necessary. 
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The following stores are required for the service of mortars. 

One sponge to be placed on the right of the mortar, the sponge 

head to the front, and supported to keep it free from gravel. 

One scraper for two mortars. 

One cartridge case, for bringing up the cartridge. 

One beam hook, for 13-inch, One pair of hand hooks, for 10-inch. 

One piece of соға, for 8-inch. 

Four handspikes, for 13, 10, and 8-inch, Two on each side of the 

platform, as directed for guns. 

Two pointing rods, or pickets. If for masonry parapet, set on 

а 2-inch plank, 4’ long. 

One plummet with silk line, in charge of No. 1. 

A piece of sheepskin, or an empty sand bag for wiping the bottom of 

the shell; to be placed on the right of the sponge. 

One quadrant, 

One perpendicular, от every four or five mortars. 

One fuze engine, 

One tube pocket, and friction tubes. 

One lanyard with hook, for friction tubes, 

One set of priming trons, 

One filling funnel. 

One set of fuze implements, №. 7, for every two mortars, and 25 
per cent, spare, 

The set consists ofj—Brace, 1; cylinders containing 6 bits, 2; 
Instructions, printed, 5; mallet, 1; sections of fuze, 5; setter, 1; 
wrench for removing fuze-hole plug, 1: 

Chalk prepared, and piece of fine cord for striking a line. 

аш, of the calibre of the mortar, and also 43 inch (ог volleys іп 

Xes. 

Pound shot, in boxes. Bottoms for ditto, 

Lanthorn, Fuzes, Mortar. 

1 wrench hammer. Carcasses, 

, Ground, 

Light-balts. dus 

Spare quoins for 159, 759, 


At the Magazine, 
One set of weights and scales. 
One set of powder measures, 
Cartridges empty, worsted 115.; Scissors ; Needles. 
Mortars are prepared for action on the same principle that guns аге, 
No. 1 commands, and regulates the charge of powder and length 
of fuze. 


Laying Mortars. 


Mortars are usually fired from behind parapets, the height ot whidn 
prevents those іп the interior of the battery from seeing the quee 
fired at, unless they expose themselves, The mortar is therefore Ха, 
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not directly at Ње object, but upon two pickets, called pointing rods, 
which are placed in front of each mortar, and in the vertical plane, 
passing between the centre of the platform and the object to be struck. 


Carcasses, and Light Balls, 


When carcasses, or light balls are fired, the 13, and 10-inch are 

brought up in the same manner as shells ; the 8, 54, and 43-inch in the 

. palms of the hands. No, 2 wipes the bottom of the carcass, uncovers 
the holes, and loosens the priming. 

Light balls, both ground and parachute, are fired with very reduced 


Роипа Shot, and Stones, 


When pound shot, or stones are used, they are brought up in a box, ` 
or basket, to the front of the mortar in the same manner as shells, The 
number who brings up the cartridge, brings up a wooden bottom which 
3 places over the powder, Nos. 2 and 3 empty the shot into the 
mortar, and give the empty basket to 6. 

Directly the mortar is loaded, the word “ready” is given, and 
2 and 3 take two oblique paces outwards to the rear, so as to be clear 
of the explosion. 


ARTICLE XII.—Firine BY NIGHT, 


To insure as accurate a fire as possible during the night, the 
following expedients have been adopted :- . 

Тһе gun having been properly laid during the day, а bead ог piece 
of timber of a proper scantling is nailed or screwed to the platform, 
inside the felloe of each wheel, and parallel to the object line, and two 
shorter pieces are fastened in like manner outside of the cheeks of the 
carriage at the trail. 

By a proper application of the scotches, traversing platforms can be 
made available for night firing. 

Or the platform and the carriage should be chalked, and when the 
gun is run up, these chalk marks should be made to correspond. 
А lantern, in this case, is always required. 

The elevating screw must, also be clamped, or the quoins lashed, 


For Mortars, 


After the mortar has been accurately laid, а plank, thin enough to 
go under the running-up bolts without touching them, is placed 
against the outside of one of the cheeks of the bed, and nailed or 
screwed to the platform, and the mortar, after every round, run up to 
it, lfa suitable piece of plank cannot be procured, the platform must 

be chalked close to the mortar bed, 
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"ARTICLE XIII.—FrRING AT Movine OBJECTS, 


Supposing the vessel to be 250 feet long, and a knot to be 2,098 
yards, she will run her own length іп 12:3"; it will, therefore, be 
пеоезвагу at 1,000 yards to aim about 20 yards in front of the spot it 
is intended that the shot should strike. 

With а 32-pr. 56 cwt. 10 lb. charge, it will be necessary to aim at 
the vessel's bows if it is desired to hit her centre, when at a distance 
requiring 4° elevation; and rather ahead of her at 6°, 


PART IIL.—ARTICLE I.—SLEDGES 


Are constructed of beams 10 inches in depth, 6 inches in thickness, 
and 10 feet 8 inches in length, parallel to each other, and at the 
distance of 1 foot 5 inches apart, and connected by wooden transoms. 
They are easily put together, and have been found of great service in 
small expeditions, in which recourse has been had to the Navy for 
ships" guns to carry on operations on shore. 

К the ground be of a marshy or shingly nature, the under part of 
the sledge must be covered with planks to prevent mud, stones, &c., 
from accumulating in front of the transoms; and, if there be time, the 
under part of the side piéces should be shod with iron, to prevent 
them wearing away. 

There is а narrow description of sledge, which is made use of to 
move guns along sally ports and similar narrow passages, and up the 
ramps of fortifications. Guiding ropes are made fast to the rear of the 
sledge, and manned towards the rear, crossing each other, so that the 
men haul upon that which is fixed to the side farthest from them, 


ARTICLE ІП,--білча CART. 


This cart is used for moving heavy guns, not exceeding 65 cwt., on 
hard, level roads, and for 8-inch, and 10-inch mortars. 

The cart weighs 15 cwt. 

One non-commissioned officer and six men are required to work И. 
They are numbered as for gun drill. 

Articles required with the cart :— 

One sling, of six-inch white rope, two fathoms long, with an eye 
splice at, each end, 

One sling tie. 

One-inch tarred rope, two feet long. 

One prypole, fitted with a prypole rope, 24 inch, three fathoms, 

Two levers, six feet nine inches long, fitted with two lever ropes, 
two-inch tarred, two fathoms long. 

Two pawis. 

Two common handspikes. 

One piece of short skidding, 43 feet long, five or six inches square, 

The same windlass is applicable to either sling waggon, or sling cart, 

The detachment halts about three yards (the position of detachment 
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rear) їп rear of, and facing the cart, which is supposed to be pro- 
vided with its stores, viz., the sling on the windlass, the handspikes 
and levers lashed to Ше prypole. The gun to be slung is оп a short 
skid. No. 1 gives the word ‘Form the order of exercise,” “right 
face—left wheel—quick march." The ranks open out ; the front rank 
covering the left wheel; the rear rank the right. They are halted at 
one pace from them. 


General Detail of Duties. 
No. 1 attends to the pawls and commands. 


Left side. 
3 has charge of the left lever, 
and skids the gun, when neces- 


“ў has charge of а handspike, 
assists 3 at the lever and skid- 
ding, and raises the weight when 
it is to be lashed. 

7 assists 3 at the lever, slings, 
and unslings the gun, and lashes 
it to the prypole, 


If the cart is not horsed, and 


Right side, 
2 has charge of the right lever, 
and skids the gun when neces- 


sary. 

4 has charge of а handspike, 
assists 2 at the lever and skid- 
ding, and raises the weight when 
it is to be lashed. 

6 assists 2 at the lever, slings, 
and unslings the gun, and lashes 
it to the prypole. 


requires moving a short distance, 


6 and 7 hold up the shafts, the remaining numbers man the 
wheels, the even numbers being on the right, the odd numbers on the 


left. 
Words of command, 
UNLASH, 


SLEW THE GUN, RAISE THE TRUNNION ON THE RIGHT, 


HALT, CAST OFF. 


ВАСК THE CART. 


FIX SLING TO RIGHT OF WINDLASS. 


OVERHAUL, AND SLING GUN, 
HEAVE IN THE SLACK, 
WORK LEVERS. 

HALT, OUT LEVERS. 

ТАВН UP THE BREECH. 
НЕАУЕ. 


FRAP, AND MAKE FAST. 
ГАЗН LEVERS AND HANDSPIKES. 


Unslinging. 
In unslinging each number undoes what he has previously done, 


Words of command, 
PREPARE TO UNSLING. 


LEVERS TAKE PURCHASE TO LOWER. 


BEAR DOWN, 
EASE OFF, 
UNSLING, 
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The trunnions are slewed as before, 


In slinging, should the gun not be on skids, it may be necessary to 
place a handspike in the bore, move the cart until the windlass is over 
the handspike, fix the sling, work the windlass until the gun is raised, 
and then place a skid or two handspikes under the gun, so as to give 
room for passing the sling underneath. 


Slinging 8-inch, and 10-inch Mortars, 
A mortar is slung with the muzzle towards the rear. It із slewed 
like a gun. 
The sling is then put on close to the trunnions, 


Unslinging a Mortar. 

See unslinging a gun. 

Singing a Mortar Bed. 

The windlass for raising mortar beds is generally of a different con- 
struction from that of guns, being square in the middle, and cylindrical 
at each end, Both ends of the sling are put on the pins placed for 
that purpose on the square part of the windlass, which in this case 
bears the whole weight. If the ordinary windlass is used, one side of 
the bed must be first raised, 

The bed is slung with the front part towards the rear of the саг. 

If the bed be not on skids, the hind part must be raised eight or nine 
inches off the ground, and there propped with the quoin, to allow of 
the sling being passed under. 

Unslinging a 13-inch Mortar Bed, 


Is just the reverse of slinging, each number undoing what he had 
previously done. 


ARTICLE V.—SLING WAGGON. 


The sling waggon weighs about 29 cwt., and is employed for moving 
heavy ordnance, standing carriages, and traversing platforms, 16 re- 
quires a detachment of one non-commissioned officer and eight, men. 

The following articles are required with the waggon: 

One sling of six-inch white rope, 24 fathoms long, and having ап 
eye splice аб each еп. 

One sling tie of one-inch tarred rope, two feet long. 

One breech rope, or carriage sling, of 24-inch tarred rope, six 
fathoms long. 

Two levers, six feet nine inches long, fitted with 

Two lever ropes, of two-inch tarred rope, 24 fathoms each. 

Two pavls, wood. 

Four common handspikes, 

Two pieces of skidding, about four feet long, and six or seven inches 
square, 

One pair of strong dragropes. 

One wrench hammer. 


The detachment is numbered in the usual manner, and takes pork Lor 
exercise as at the sling cart, 
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SLING WAGGON. 


[PART Iv. 


General Detail of Duties, 


No. 1 attends to the pawls, keys, and 
Left side. 

"8 has charge of the left lever, 
and skidding, scotches the wheels 
in rear. 

5 has charge of a handspike, 
assists 3 at the lever, scotches the 
wheels in front, fixes the carriage 
sling, if necessary, 

7 assists 3 at the lever, slings, 
and unslings the gun, lashes the 
breech, handspikes, and levers. 

9 assists in keying, and unkey- 
ing the draught chain, and fixing 
the breech rope; assists to lash, 
the breech. 


unkeys keep chain, and commands, 
Right side. 

2 has charge of the right lever, 
and skidding, scotches the wheels 
in rear. 

4 has charge of а handspike, 
assists 2 at the lever, scotches the 
wheels in front, fixes the carriage 
sling, if necessary. 

6 assists 2 at the lever, slings, 
and unslings the gun, lashes the 
breech, handspikes, and levers. 

8 keys, and unkeys the draught 
chain and fixes the breech rope, 
and assists to lash the breech, 


The whole assist to limber up, and unlimber, 


To sling the Gun, and 


mount the Carriage. 


Position of the gun, and carriage.—The gun is on skids, and its 
carriage on one side, with its breast nearly in line with the breech, 
The gun is slewed as before, and Ше waggon is run over it (the етеп 


numbers on the right side, and the odd on the left) until the axletree is 
over the trunnions, and the perch over the breech. The handspikes, 
levers, and sling, as at the sling cart exercise. The windlass is sup- 


posed to be pawled with the wooden 
Words of command. 
PREPARE TO UNLIMBER, 
UNLIMBER. LOWER. 
Ком THE WAGGON BACK. 


рәміз, 


PREPARE ТО TURN THE GUN CARRIAGE OVER. 


HEAVE. 
Orr TRUCKS, 


ІЛЕГ THE REAR OF THE CARRIAGE AND PLACE THE LEVER. 


MOUNT THE CARRIAGE, 
WORK LEVERS, 


HEAVE, 


HIGH ENOUGH, OUT LEVERS, OFF SLING. 
RAISE THE REAR OF THE CARRIAGE, OUT LEVER, 


PREPARE TO LIMBER UP. LIMB 
BACK THE WAGGON. 
бсотсн HIND WHEELS, 


PUT ON TRUCKS. 


ER UP. 


SLING THE GUN, WORK LEVERS, ETC. 
PREPARE TO RAISE THE ВВЕЕСН. 


RAISE THE BREECH, 
PLACE STOOLBED* AND QUOIN, 


FRAP, AND MAKE FAST. 


LASH UP LEVERS AND НАМОВРТЕЕВ. 
* With standing carriages. 
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Dismounting the Gun, and Carriage. 


PLACE SKIDS, UNLASH, AND SCOTCH THE WHEELS. 

UNLASH THE BREECH, 

LEVERS TAKE PURCHASE TO LOWER, 

BEAR DOWN. Ease OFF. UNSLING. 

PREPARE TO UNLIMBER. UNLIMBER, DISMOUNT CARRIAGE. 
TURN THE CARRIAGE OVER. LIMBER ОР. 


Slinging Howitzers. ` 
A howitzer is slung in the same manner as a рип, 


Slinging Mortars. 
A 13-inch mortar, and its bed, require each a waggon ; but a 10, or 
an 8-inch mortar can be conveyed on its bed by one waggon. 
A 13-inch mortar, lying on skids, is slewed like a gun, the sling 
ing passed round close to both trunnions, and a piece of short skidding 
put into the muzzle, by which to lash it to the perch, The muzzle is 
raised, and secured in the same manner as the breech of a gun. 


Slinging a 13-inch Mortar Bed. 

The mortar bed is traversed, and the waggon backed over it, in such 
a manner that the front of the bed may be next the shafts. The front 
of the bed is raised, and the bed slung as at the sling cart; 6 and 7 
passing the ends of their ropes round the running-up bolts and over the 
perch, where they are double manned by 8 and 9; 2, 3, 4, 5 heaving 
up with handspikes, The bed is then raised till the under side is hori- 
zontal ; atter which a second turn is taken round the running-up bolts. 
The whole is then frapped, and made fast with a reef knot, 


Slinging a 10, or 8-inch Mortar, and Bed. 

Ten, or 8-inch mortars are not dismounted for slinging. Their 
quoins are taken out, and the mortar is laid on the front transom, with 
its muzzle to the front. All the other parts of the operation are the 
same as detailed in the preceding paragraph, except that the sling, in 
order that it may be under the centre of gravity of the load, must be 
passed under the bed, about two inches in front of the centre of the 
trunnions. 

Slinging a Traversing Platform. 
The platform must be on skids, bottom upwards. The sling is 
- passed round it so as to leave the centre of gravity just under the 


ARTICLE VIL—TRIANGLE GYNS. 


There are two patterns, the 18 feet, and the 16 feet. The former 
аге for general service; the latter are applicable only to mounting, quus 
on travelling, or standing carriages, platform waggons, We., зла two of 

them are required with all guns heavier than 56 cwt. 
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The rear of the gyn is the part where the windlass is fixed. The 
front of the gyn is the ргуроје, 

One non-commissioned officer and 12 men can raise, work, and carry 
either pattern very short distances, but generally they should be placed 
in a hand cart. 

The detachment is halted in line facing the rear of the gyn, or the 
windlass. TAKE POST ON THE GYN, RIGHT-FACE, LEFT WHEEL, 
QUICK-MARCH. The ranks open out, the front rank covering the left 
cheek; the rear rank, the right, They are halted at one pace from the 
cheeks, 


Stores required for the Service of the Gyns. 

One fall, 34-inch white rope, 96 feet long; but only 72 feet for the 
small gyn. 

The windlass is similar to that already described for the sling waggon, 
and sling cart. 

Three handspikes. 

Two levers and lever ropes. 

One triple block. 

One double block, or 2 triple blocks, with 68-pr, and 10" guns. 

One sling, of 6-inch white rope, of a length to suit the dimen- 
sion of the gun, or other object which is to be slung. 

One single lashing rope, 24-inch, for slinging mortars, 

One piece of spunyarn, three-stranded, 1} fathom long, for 
seizing the clinch of the fall, 

One piece of spunyarn, one fathom long, for seizing the 
stopper. 

One fid, for slinging the рип; or,— 

One short piece of skidding, for the same purpose, for slinging 
mortars, and howitzers, 

One hammer, and one wrench hammer. 

Three trucks, or small pieces of board, four inches thick, with 
a hole in the centre of each, to receive the spikes of the feet of the 
gyn on soft ground, Handspikes laid upon the ground, and on 
each side of the spikes, will answer this purpose. 

One pair of dragropes. 

One spade, and pick. 

The gyn should be placed, if possible, on level ground. 


General Duties of the Men. 
No 1 commands, 
Left Side. Right Side. 
3 has charge of the left lever, 9 has charge of the right lever, 
keys, and unkeys the left cap- keys, and unkeys the right cap- 
square, runs the carriage пр, ог square, runs the carriage up, or 


With both patterns, 


5 assists 3 at the lever, runsthe 4 assists 2 at the lever, runs the 
carriage up, or back, carriage up, от back, 


PART 17. 


7 assists 6 to pass the fall round 
the windlass, holds on next to 
him. 


9 holds on the fall behind 7, and 
coils it up. . 

11 геетев, and unreeves the 
triple blook, if necessary, assists in 
slinging the gun, and steadies it on 
his own side, : 

13 assists to work levers. 


GIBRALTAR GYN. 
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6 passes the fall round wind- 
Jass, holds on the fall and makes 
it fast, eases off the fall, and lowers 
the gun. 

8 holds on the fall behind 6. 


10 reeves, and unreeves the 
double block, if necessary, assists 
in slinging the gun, and steadies it 
on his own side, 

12 assists to work levers. 


The whole of the numbers assist to carry the gyn and put it 


together. 
*PUT THE GYN TOGETHER, 
PLACE THE WINDLASS, 


The tackle is brought close to the gyn; the running end of the fall 


coiled on the left. 


2. Raising the Gyn, 


*PREPARE TO RAISE THE GYN, 
Hook THE TACKLE, 

RAISE THE GYN. 

HALT. 


3. Placing the Gyn. 


*PREPARE TO PLACE THE GYN. 


ІЛЕТ THE CHEEKS IN, OUT, TO THE RIGHT, OR TO THE LEFT, 


ARTICLE VIII.—GIBRALTAR GYN. 


The. Gibraltar gyn may be used for mounting and dismounting 
ordnance on and from standing carriages in situations where & triangle 
gyn could not be conveniently used. It weighs 108 cwt., and сап 


support 3 tons with safety. 


The following stores are required for the service of the gyn:— 
One fall, of 34-inch white rope, eight fathoms long. 
Two lashings for slinging the gun, of 24-inch tarred rope, each twenty 


feet long. 


One stopper, about 54 feet long, of 24-inch tarred rope, more than 


one-half plaited as a gasket. 


One iron triple block, with brass sheaves, to which is attached a bar 
of iron 24 feet long for suspending the gun, its ends turned up to pre- 


vent the slings slipping off. 
Four ikes. 


Two dragropes 


One non-commissioned officer and six men are allowed for working 


the 


The gyn is moved by means of dragropes hooked to the staples of 


* Words of command, CAPITALS. 
un 
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SHEERS. 
the front or rear axletrees by Nos. 6 and 7. 


[PART IV. 
It can be drawn short 


distances over hard level ground by the working detachment of six 


теп. 


The rear of Ше gyn is the part where the windlass is fixed. 


The detachment is formed а few paces in rear of the руп. «~ TAKE 
POST FOR EXERCISE—TO THE RIGHT FACE—QUICK MARCH.'"—The 
‘detachment wheels to the left, and the ranks open out. Nos. 2 and 3 
halt one pace in rear of their respective axletree arms. The whole one 
pace from each other and covering. 


General Duties of the Detachment. 
No. 1 commands, 


Left Side, 

3 runs the carriage up, or back, 
‘heaves round the windlass, assists 
7 to sling the gun, 

5 runs the carriage up, or back, 
assists to hold on the fall, stoppers, 
and unstoppers it. 

7 reeves the tackle, slings, and 
unslings the gun at the chase, and 
*steadies it. 


Right Side. 

2 runs the carriage up, or back, 
heaves round the windlass, assists 
6 to sling the gun. 

4 runs the carriage up, or back, 
holds on the fall, makes it fast, and 
lowers the gun. 

6 reeves the tackle, if necessary, 
slings, and unslings the gun near 
the first reinforce, steadies the gun, 


and overhauls the tackle. 
Words of Command. 

PREPARE TO PLACE THE GYN. 

PLACE THE GYN. 

REEVE THE TACKLE. 

PREPARE TO SLING THE PIECE. 

SLING THE PIECE, 

HAUL IN THE SLACK. 

HEAVE ROUND THE WINDLASS, 

HALT, STOPPER THE FALL, 

SHIFT THE FALL, 

HALT, 

The carriage having been run under the piece, or away from it, as 
may be required, the piece is lowered and cast loose, each number 
reversing the operations which he performed in lashing and raising it. 


Part VL—AmnRTICLE IV.—SHEZRS. 


The legs or spars for sheers ought to be from 30 to 40 feet in length, 
and trom five to ten or twelve inches in diameter at their butt end, 
both of these dimensions depending on the nature of the operation to 
be performed; the longer the spars are, the greater will be the heel 
obtained, 

Sheers erected on the sea beach must always be of a large size, and 

Placed so far in the water that a boat with a heavy gun in it can float 
under them, 
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Small sheers in such cases can only be used when the water is 
smooth. Я 

According to Ше nature of the operation, sheers when raised may be 

rpendicular, or they may be made to incline forward, or backward. 

Should they be employed to raise guns on the ramparts of a fortifica- 
tion, they must, if possible, have such ап inclination forwards as that, 
when the gun is being raised, it may not rub against the escarp. 

The greater the inclination of the sheers, the greater will be the 
strain on the guy which supports the top, and a preventer guy as a 
precautionary measure may be sometimes advisable. 

By removing its prypole, the gyn can be used as sheers; but in this 
case a piece of wood, about five or six inches long, similar in every 

t to the top of the prypole, must be placed in the collar or shackle, 
the bolt passed through it and the cheeks. 


ARTICLE VI.—To LAND HEAVY GUNS DISMOUNTED, FROM BOATS 
OR RAFTS BY PARBUCKLING ; AND ALSO ТО EMBARK THEM. 


In the embarkation, or disembarkation of heavy guns dismounted, in 
or from boats or rafts by means of skids, the greatest attention must be 
peid, that the ends of the skids do not rest on the gunwale, but ata 
proper distance within the boat ; by which means the bearing will be 
thrown so much inwards, that, when the weight of the gun actson the 
boat, the latter will not heel too much, and thus the gunwale will not 
be forced under water, or the boat greatly strained. 

In embarking a gun, the boat must be kept at such a distance from 
the shore, that it do not touch the ground when the gun is on board, or 
that it just barely touch the ground. Іп disembarking, the boat ought 
to be brought as close to the shore as possible. 

The above observations only apply to smooth water. 

Where there is a swell, parbuckling is not to be attempted, and re- 
course must be had to shears, 

The gun may be parbuckled, or embarked : 

18. From a place considerably higher than a boat or raft. 

2nd. From а place on the same level ; these two are the most advan- 
tageous cases, for the gun descends one inclined plane only ; or, 

3rd. From a place which is lower, as the sea beach. 

In the first case, the skids may be made to bear on the bottom of 
the boat, and the gun placed there by removing one or two of the 
thwarts; dunnage, however, will be required, consisting. of some 
three-inch or other planks placed fore and aft, on which two pieces of 
short skidding are to be laid for the gun to rest on; the ends of the 
parbuckling skids should rest on the dunnage, and immediately over а 
rib. 

А raft has the advantage over a boat, іп that its upper surface is 
quite flush, whereas the gunwale of the boat is higher than the part of 
it on which the gum is to rest, and consequently, as in the Sra. case, the 
gun bas first to mount on the skids on one side, and descend on he 

kids on the other side, and two sets of parbuckles are required, indeed, 
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they are necessary when there is a current or a gentle surf, which may 
cause the boat to rise, and fall. 

In embarking, the boat parbuckles are for parbuckling the gun up 
the embarking skids, and the shore ones for checking it, or easing it 
from the skids to its place on the thwarts, 

In disembarking, the shore parbuckles are for parbuckling the gun 
from the boat to the disembarking skids; the gun is checked by the 
boat parbuckles, 

The boat ends of the embarking skids must be higher than, and not 
touch the gunwale; they are to be placed directly over the thwarts, 
and to rest on planks or pieces of timber laid over the thwarts; or, 
when local circumstances admit of it, on the thwarts themselves, to 
which they ought to be lashed, and which must be propped in the 
middle, as the gun is in general to rest on them. 

The boat must be kept steady and close to the shore by four ropes at 
the head and stern, secured to posts or anchors. 

The carriage is embarked after the gun, being made to slide along 
the skids. If a standing carriage, the skids must be brought closer 
together. If a travelling one, it may be pushed along side foremost ; 
or, if breast foremost, each axletree-arm must rest on a skid, and a 
short plank or lever lashed across the cheeks of the trail, the ends rest- 
ing on the skids. 

The following implements will in general be required : 

Eight handspikes. 

Two skids (bevelled at the ends), about 14 or 16 feet long, and 
sometimes more, according to circumstances; they ought to have eye- 
bolts, or holes bored near their ends for the reception of bolts, so that 
а горе could be passed round them, and secured to the thwarts. 

Four short skids. 

Three or four planks, or pieces of wood, as the case may require, to 
lay on the thwarts, on which the boat ends of the skids are to rest, and 
thus keep them clear of the gunwale. 

Four quoins or wedges, to facilitate the ascent and descent of the 
gun on and from the skids, 

Five or six scotches. 

Four parbuckles, each twelve fathoms long. 

Two or more luff tackles, according to circumstances. 

Four posts. Four selvagees. 

One maul, 

Two pieces of two-and-a-half inch rope, each six fathoms, for head 
and stern ropes. 

Two skid lashings, two-and-a-half-inch rope, each three fathoms, 

Two tron bolts, about eighteen or twenty inches long, for the skids, 

Two small anchors, or one anchor and a grapnel. 

Two cables, three-inch rope, each ten fathoms; and according to local 
circumstances, a greater or less number of these articles may be required. 

The number of men required for the operation must vary according 

to circumstances; but, two non-commissioned «бсахь and fourteen 
men will be required to arrange everything, and in some обалом may 
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embark and disembark the gun; there must, however, be a sufficient 
number for pulling and hauling; the men are divided into two parties, 
or one non-commissioned officer and eight men for the shore duties, 
and one non-commissioned officer and six men for the duties in the 
boat or raft, 


ARTICLE VIL—TO LAND, AND EMBARK FIELD GUNS MOUNTED, 
FROM, AND IN BOATS, 


This is a most essential operation, and the field artillery attached to 
the division of troops which is first to land, or last to embark, should 
always be landed in the mode hereafter stated. 

Any boat, if large enough, can be fitted for this purpose; paddle-box 
boats answer extremely well. 

The limber must always accompany the gun, by which means the 
latter travels with greater facility, and the ammunition is more easily 
and conveniently carried, 

Arrangements should be made so as to allow of the gun being fired 
when in the boat; а handspike being lashed under and across the trail, 
If necessary, the limber may be taken to pieces and stowed away in the 
boat, саге being taken that the different parts of it bear on the flooring, 
and that they do not touch the planking. 

The boats are fitted by means of two planks, laid from the bow to 
the stern, parallel to and at a distance from each other corresponding 
to the span of the wheels; each is furnished with a longitudinal bat- 
ten, to prevent the wheel from slipping off, 

The following implements are required for this operation : 

Two embarking skids or railway planks, twelve or fourteen feet long. 

Two short railway planks, to keep up the communication between 
the embarking skids and the railway planks in the boat. 

One bow beam or broad piece of timber for laying across on the gun- 
wale of the boat, a little within the bow to support the ends of the 
embarking skids, 

Eight lashings of two-inch rope with eyesplices; four of which are 
three fathoms long for securing the short rails to the bow beam, and 
the other four, one-and-a-half fathoms long, for securing the long rails 
to the belaying cleats on the bow beam. 
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PART V. 
FIELD ARTILLERY EXERCISES. 


*PART III.—PARADE, AND INSPECTION, 
TELLING OFF, AND PROVING, 


#6. The battery, limbered up, is told off by sub-divisions, divisions, 
and half-batteries, 

One gun and its waggon constitute a sub-division, 
Two sub-divisions ,, СЯ а division. 
Three sub-divisions ,, = а half-battery. 

It is numbered from right to left by sub-divisions, It is then told ой 
into 3 divisions, No, 1 the right; No. 2 the centre; No. 3 the left, 
Sub-divisions Nos. 1, 3, and 5 are also distinguished as right sub-divi- 
sions of divisions, and Nos. 2, 4, and 6, left; the two centre sub-divi- 
sions are also to be named. It is also told off into half-batteries, and 
these are distinguished by right, centre, and left sub-divisions of half- 
batteries. The gun of direction should always be named, generally the 
right centre gun. 

7. The battery is then proved by naming a sub-division, division, 
half-battery, or any individual number of the gun detachment. At the 
word Prove every man of the named sub-division raises the right arm 
as high as the shoulder, and extends it to the front, keeping it up until 
another part is ordered to prove. 

8. Spare Carriages, when with the battery, form a third, and if 
necessary a fourth line in the rear, carriages covering their own sub- 
divisions, 

S. 2. Posts, and Duties of Officers at Exercise. 

First Captain, 

In line, limbered up.— Half a horse’s length in front of the centre of 
the battery. ў 

In column of batteries.—One horse's length in front and three on 
pivot flank, 

In column оў sub-divisions, divisions, or half-batteries.—Three horses’ 
lengths on pivot flank of centre of battery. 


Second Captain. 


In line, limbered up.—One horse's length in rear of the centre, 
In open column of batteries, —As in line, 


* Note.—In consequence of the limited size of * THE ARTILLERIST'S MANUAL, 
&с.,’ only brief extracta have been taken from ‘MANUAL оз FIELD ARTILLERY 
1861. 
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In close column of battertes.—One horse’s length on reverse flank in 
line with the leaders, 

In column of sub-divisions, divisions, or half-batteries.—T wo horses’ 
lengths from the centre on the reverse flank, 

In column of route.—In rear of carriages, 

In action. —He assists the captain in general superintendence. 

He dresses all points of formation, gives the word Steady when they 
have been correctly taken up and the formation complete; when 
required he commands a division. 


Subalterns. 


In line, limbered up.—Between their sub-divisions in line with the 
leaders of the guns, р 

In column оў sub-divisions or route.—One  horse's length on Ше 
pivot flanks of the centre of their divisions. 

In column of divisions,—Between their sub-divisions in line with the 
leaders of the guns. 

In column of half-batteries.—The subaltern of the centre division, 
if right in front, between 2 and 3 sub-divisions ; if left in front, between 
4 and 5sub-divisions. The others continue as when in line, 

In close, or quarter intervals.—Half a horse's length in front of 
centre of their divisions, 

Jn action, —Between the guns of their divisions, a little in rear. 

In shifting from one position to the other.—lt is always by the 

way, and in a canter, 


Adjutant. 


In line, limbered up.—In centre of the brigade, in line’ with the 
leaders of the guns. 
In column—On reverse flank of leading battery. 


Part IV.—PRELIMINARY OBSERVATIONS. 


8, 1. Manouvres. 


1. Artillery, without being obliged to follow step by step the 
manceuvreseof cavalry or infantry, proceeds to the execution of the 
orders it receives in the easiest and most expeditious manner, 16 
should, however, remain in rear of any intended alignment until the 
other troops are finally formed, unless ordered to the front to cover the 
formation, 

2. It must be remembered that Artillery cannot be wheeled about 
on its own ground when acting with other troops; sufficient interval 
should be allowed on each flank to enable the sub-divisions to wheel 
outwards if required. 

23. The following manceuvres are for a battery of 6 guns and 6 

в, 6 horses to each carriage. 
e movements from column are from a column right in front. 
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S. 2. Brigade Movements.— Preliminary Observations. 


1. Batteries nre formed in line, at an interval from each other equal 
to an interval and a half of a sub-division of a battery. 

9. АП formations of line from column, or column from line, are 
made at full intervals unless otherwise ordered, without reference to 
whether the brigade was at full, or close intervals. 

27. The evolutions of several batteries acting together are on the 
same principles as those of one battery. 

29. The movements from column have all been laid down as from a 
column right in front; if the column is left in front, they will be 
performed by the opposite words of command, 


Extract from“ Field Exercise and Evolutions of Infantry. 
** POSITION OF ARTILLERY. 
** Position of the Battery of Artillery when moving with a Brigade. 


“The usual position of a battery of Artillery, when in line, is on the 
right, with an interval of 224 yards, 284 yards, or 344 yards, accord- 
ing to the number of horses in the guns, whether four, six, or eight. 

* When the battalions are in contiguous quarter-distance columns, 
the battery will be on a flank, as ordered, at a distance equal to the 
depth of the strongest column in rear of the alignment, unless they are 
formed for inspection or review, in which case they will be dressed 
with the leaders’ heads on the alignment, Іш echellon the battery 
will be on a flank. 

“ When squares are formed in есһеПоп, and the battery is brought 
into action, the muzzles of the guns should be in line with the rear 
base of the rear square. 

“ N.B.—A battery on ай occasions to keep its full interval when 
possible, 

“It is the duty of the Commander of the Artillery to keep his bat- 
tery во well in hand that he may never interfere with deployments or 
other movements of the brigade; and the Brigadier should impress on 
the Officers commanding regiments, that they should at all times give 
way to the guns when the latter have occasion to advance or retire 
through a line, by smartly wheeling back a section or company. 

* Should skirmishers be in front of the battery and be obliged to 
retire, they should only retire фо the guns, and remain with them as 
long as they continue in action, retiring with them. 

** Should the battery be detached from the brigade, two companies at 
least should accompany it as an escort. 

* These remarks apply equally to Horse Artillery when working 
- with cavalry.” 
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PART V.—SECTION 1. MANŒUVRES OF А BATTERY OF 
Six PIECES. 
Battery in Line. 
No. 1.—To ADVANCE. 
* Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) --- 
The Battery will advance—March. 


The pace is named by the commanding officer, and repeated by the 
officers before the word MARCH is given. 


No. 2—То RETIRE. 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) --- 
Right (or Left) reverse—March. 
No. 8.—To соме INTO ACTION. 

Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers and Nos. 1). -- — 
Action Front, 

No. 4.--То DIMINISH (ов INCREASE) INTERVALS ON THE Marcu. 
- Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) -- — 

-- Right (or Left) In- 
(То diminish.) cline—Trot—For- 
Half, or Quarter, or close Inter- ward—Walk (ex- 
vals on—Sub-division. cept No. 1 of the 
(То increase.) named Subdivi- 

Full Intervals on—Sub-division. sion.) 


The commanding officer names the sub-division on which the forma- 
tion is to be made. 


Хо. 5.—To TAKE GROUND TO A FLANK, 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) — -- 


Right (or Left) take Ground—March. 
No. 6.—To INCLINE ON THE MARCH, 


Commanding Officer. Officers. Nos, 1. 
(Repeated by Officers.) — 
Right (ог Left) Incline, 


To resume the original direction the word is * Forward." 


* Commanding Officers’ words are always repeated by Officers. 
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No. 7.— To Еовм COLUMN OF SUB-DIVISIONS IN REAR OF A FLANK, 
Commanding Officers. Nos. 1. 
Officer. --- --- 
(Repeated by Of Centre and | Of 1—Waggon Right. 
Officers.) Left Divi- | Of 2—Right Reverse—Left Wheel 
— sions—Right | —Left take Ground—Halt— 


Dress, 
Of 3, 4, 5, 6—Right Reverse— 


Column of Sub-| Reverse — 
divisionsin Rear | Half Left. 


of the Right— Half Left—Left—Left take 
March, Ground—Halt—Dress, 
No. 8.—To Form Сотомх or Divisions IN REAR ОҒ A FLANK, 
Commanding Officers, Nos. 1. 
Officer. — 
(Repeated by | Of Centre Division—Right Reverse | Of 3, 4, 5, 
Otficers.) —Eyes Left—Left take Ground— | and 6— 
— Left take Ground—Halt—Dress, | Right Re- 
Column of Divi- | Of Left Division—Right Reverse— | verse, 


sions in Rear | Eyes Left—Left Incline—Left 

of the Right— | Incline—Left take Ground—Halt 

March, —Dress, 

The same principle applies to forming divisions in rear of the left, 
the markers to move out in that case being 1, 3, and 5. 

Column of half batteries in rear of the right is formed in the same 
manner, the words of command for the left half battery will be the 
same as detailed above for the centre division, 


Хо. 9.— To Form COLUMN OF SUB-DIVISIONS IN FRONT OF A FLANK. 


Commanding Officers, Nos. 1. 
Officer. 
(Repeated by | Of Right and | No. 6— Waggon right. 
Officers.) Centre Di- | ОҒ 5 — Forward—Left Wheel— 
--- visions — | Right take Ground—Halt—Dress. 
Column of Sub- Forward | Of 1, 2, 3, 4—Forward— Half Left 
divisions іп — Half —Left—Right take Ground— 
Front of Ше! Left. Halt—Dress. 
Left—March, 
Ко, 10.—To Form COLUMN oF DIVISIONS IN FRONT OF A FLANK. 
Commanding Officers. Nos. 1. 
Officer. --- 
(Repeated by | Of Centre Division—Forward—Left | Of 1, 2, 3, 
Officers.) take Ground—Waggons closeIn- | and 4— 
terval — Right take Ground — Forward. 


Form Column of 
Divisions 
Front of the 
Left—March, 


Halt—Dress, 

in | Of Right Division—Forward— Left 
Incline—Left Incline—Waggons 
close Interval— Right take Ground 


—Halt—Dress. 
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In forming column of half batteries in front of the left the words of 
command for the right half battery willbe the same as above detailed 
for the centre division, 


No. 11.—To FoRM COLUMN OF DIVISIONS ON THE CENTRE 
DIVISION., 
This mancuvre із a combination of the Nos. 8 and 10. 
Хо. 12.—To CHANGE FRONT TO THE REAR BY А COUNTERMARCH. 
Officers. Nos. 1. 


Commanding — 
(Repeated by Officers.) --- 
Change Front to Rear—Guns Right, 

—wWaggons Left take Ground— 
March — Right Countermarch— 
Left, and Right take Ground— 
Halt—Dress, 


№. 13.—To CHANGE FRONT TO THE REAR ON THE CENTRE. 
Commanding Officers. Nos. 1. 
(Repeated by | Of Centre Division — Sub- | Of 1, 2, 5, and 6 


Officers.) divisions Inwards about Wheel | —Forward. 
— —Halt—Dress. Of 3— Right 
Change Front | Of Right Division—Forward— | Shoulders—For- 

to Rear on| Left Wheel—Left Wheel— | ward. 
the Centre Halt—Dress. Of 4—Left Should- 


—March. Of Left Division—Forward— ers—Forward, 
Right Wheel—Right Wheel— 
Halt—Dress. 


No. 14.—To CHANGE FRONT TO THE REAR WHEN AT DIMINISHED 
INTERVALS (ON THE МАКОН), 


Commanding Officer. Officers, Nos. 1. 
(Repeated by Officers.) — 


Front to the Rear on the 

Centre—Left Half Battery Halt 

--На!Ғ Batteries Inwards about 

Wheel— Forward, 

А battery at diminished intervals may also change front to the rear 
on the centre, and open out to full intervals in wheeling ; the word of 
command is,— 

CHANGE FRONT TO THE REAR ON THE CENTRE, FULL INTERVALS, 


он Ко. —Lrrr Нат BATTERY HALT—HAL¥ BATTERIES 
Гутавов ABOUT WHEEL—FORWARD, 
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No. 15.— To CHANGE FRONT то А FLANK, RIGHT Back. 
Commanding | Officers. Nos. 1. 
0 


(Repeated by |Of Right ара | ОҒ 6—Left Wheel— Left, about Wheel 
Officers.) CentreDivi-| | —Halt—Dress. 
— sions —Left ОҒ 5—Left Reverse—Right Wheel— 
ChangeFront,| Reverse — | Right Reverse——Halt— Dress. 
Right Back | Half Right. Of 4, 3, 2, and 1—Left Reverse—Half 
—March. Right—Right—Right Reverse—Halt 


— Dress, 


No. 16.—To CHANGE Front то А FLANK, LEFT BACK. 
Commanding | Officers. Nos. 1. 


(Repeated by |Of Centre and|Of 1—Right Wheel—Right about 
Officers.) Left Divi-| _Wheel—Halt—Dress, 
— sions — |ОҒ 2—Right Reverse—Left Wheel— 
ChangeFront,| Right Ке-| Гей Reverse—Halt— Dress. 
efi 


Left — verse—Half | ОЕ 3, 4, 5, and 6—Right Reverse—Half 
Back— Left. Left—Left—Left Reverse—Halt— 
March. Dress, 


Хо, 17.—To CHANGE FRONT TO А FLANK FOR ACTION. 


Commanding Officer. Officers. Nos, 1. 
(Repeated by Officers.) — — 


Change Front, Right Back for Action— 
March (or) Change Front Left Back for 
Action—March. 


No. 18.—To CHANGE FRONT TO А FLANK RIGHT (ов LEFT) FoR- 
WARD ON A FLANE SUB-DIVISION. 


Commanding Officers. Nos. 1. 
Officer. — — 
(Repeated by | Of Right and | Of 6—Right Wheel—Right about 
Otticers.) Centre Di- Wheel—Halt—Dress, 
— visions For- | Of 4, 3, 2, and 1—Forward—Half 


Change Front | ward—Sub- Left—Left—Halt—Dress, 
to the Left | divisions Of 5—Korward—Left Wheel—Halt 
--Магсһ, Half Left. —Drees, 
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No. 19.—To CHANGE FRONT ON A CENTRAL SUB-DIVISION. 
Commanding Officers. Nos. 1. 
0 


се”. --- — 
(Repeated by | OfRightDivi- | Of 1 and 2—Half Left —Left— Halt 
Officers.) sion— Sub- —Dress. 
Change Front divisions Of 3—Forward— Left Wheel —Halt 
to the Left Half Left — — Dress. 
on! No, 4— Of Left Di- | Of 4—Right Wheel— Right, about 


March. vision — Wheel—Halt —Dress. 
Right Re- | Of 5 and 6—Right Reverse—Left 
verse. Wheel — Left Reverse— Halt — 
Dress. 


А battery may change its front half right, or half left, on the same 
principle as already detailed. Тһе commanding officer's words would 
be CHANGE Front, НАЂЕ RIGHT, (or HALF LEFT) ON—SUBDIVISION. 

These manceuvres can be executed on the same principle, by divisions, 
or half batteries. 

А battery can also change front on a moveable pivot by a simple wheel, 


No. 20.—CHANGE оғ POSITION TO A FLANK. 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) — — 
— Half Right— 


Change Position to the Right by the | — Right—Halt 
Oblique Echellon of Divisions— | —Dress, 


March—Form Line. 
№. 21.—CHANGE OF POSITION BY THROWING BACK A FLANK. 
Commanding Officer. Officers, Nos. 1. 
(Repeated by Otticers.) -- 
---- Left Reverse—Half | Of 1, 2, 3, 4, 5, 
Change Position Right Back, Right — Right — and 6— Гей, 


by the Oblique Echellon of | Right Reverse— Reverse, 

Divisions — March—Form Halt—Dress. 

Line. 

NoTE.— Changes of position may be made half right in the same 
manner, the divisions forming oblique echellon by wheeling quarter 
right. To complete the wheel in forming line the word is RIGHT. 
These movements may also be done by half batteries. 

Хо, 22.--То ADVANCE FROM A FLANK IN COLUMN OF SUB- 

DIVISIONS, 


Commanding Officer. Officers. Nos, 1. 
(Repeated by Officers.) 


Of Centre апа | Of 1 — Forward— 

Advance from the Right in| — Left Divisions Waggon Right. 
Column of Sub-divisions | —Right take| Of 2, 3, А, У, ani 6— 
—March, Ground, Right take Ground 

— Left Wheel. 
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Хо. 23.—To ADVANCE FROM A FLANK IN COLUMN OF DIVISIONS. 


Commanding Officers. Nos. 1. 
(Repeated by | OfRight Division | Of 1—Forward. 
Officers.) — Forward — | Of 2—Forward—Waggon Right 
Eyes Left. —Waggon Rear. 


Advance from | Of Centre and | Of 3, 5, and 6—Right take 
the Right in Left Divisions Ground. 
Column of | —Right take | Of 4—Right take Ground—Wag- 
Divisions — Ground— Left gon Right—Waggon Rear. 
March. take Ground. 


In advancing from the right in column of half batteries—the left 
half battery proceeds as detailed for the centre division. 


Commanding Officers. Nos. 1. 
Officer. —— -- 
(Repeated Бу | Of Left Division | Of 6—Forward. 
Officers.) —Forward— | Of 5—Forward—Waggon Left 
-- Eyes Right. —Waggon Rear. 


Advance from | Of Centre and | Of 1, 2, and 4— Left take Ground, 
the Left in | Right Divisions | Of 3—Left take Ground—Wag- 
Column of | —Left take gon Left —Waggon Rear. 


Divisions — | Ground—Right 
March. take Ground. 
No. 24.—То ADVANCE FROM THE CENTRE IN DOUBLE COLUMN ОЕ 
Sus-Divisions. 
Commanding Officer. Officers. Nos. 1. 
(Repeated by 
Officers.) Of centre Division— | Of 3 and 4—Forward. 
Forward, Of 1 and 2—Left take 
Advance from the! Of Right Division— | Ground — Right take 
Centre in Double’ Left take Ground Ground, 
Column of Sub-| --Магеһ, Of 5 and 6—Right take 
divisions—March. | Of Left Division— Ground — Left take 
Right take Ground Ground. 
—March, 


Хо. 25.— To MOVE FROM A FLANK ALONG THE FRONT IN COLUMN 
оғ SuB-DivisioNs. 


Commanding Officer. | Officers. Nos, 1. 
(Repeated by Officeis.) | —— ===> 
Of 1—Forward—Waggon Right 


Advance from the Right —Left wheel. 
along the front in Of 2, 3, 4, 5, and 6 in succession 
Column of Sub- —Torward — March—Waggon 


divisions—March. З wheal, 
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No. 26.—To MOVE FROM А FLANK ALONG THE FRONT IN A COLUMN 
OF DIVISIONS, 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Otticers,) --- — 
— Of Right Division—Forward | Of 1, 2, 3, 
Advance from the Right |  —Left wheel. 4, 5, and 


along the front іп | ОҒ Centre and Left Divisions} 6 — For- 
Column of Divisions {r succession)—Forward| ward. 
—March. —March—Left wheel. 


No, 27.--То ADVANCE FROM A FLANK IN ECHELLON OF 


Sus-Drvisions. 
Commanding Officer. Officers. Nos, 1. 
(Repeated by Officers.) — 
— Іп succession—For- 
Advance from the Right in Echel- ward—March. 
- lon of Sub-divisions—March. 


Advancing from the left is done on the same principle, 

A battery in echellon of sub-divisions, if required to change its front 
when in action, can do во at the words ACTION LEFT (ог Кант), by 
merely throwing the trails round, and bringing the guns into the new 
direction ; the limbers and waggons forming in rear of their guns. 


No. 28.—To ADVANCE FROM А FLANK IN ECHELLON OF DIVISIONS, 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) --- 
— In succession)]—For- | Forward, 


Advance from the Right in Echel- | | ward ——March. 
lon of Divisions—March. 


Advancing from the left is done on the same principle. 


No. 29.—A BATTERY IN ECHELLON OF DIVISIONS TO CHANGE ITS 
FRONT WHEN IN ACTION, 


Commanding Officer. Officers, Nos. 1. 
Repeated by Officers.) --- — 
-- Of 2, 4, 6—Action Left. 
Change Front to the Left on the Of 1, 4, 5— Front limber 
Left Guns of Divisions—March. up—Left wheel—Halt 
. —Action Front, 


An echellon of half batteries is formed in the same manner as that of 
divisions; the rear half battery keeping its wheeling distance from the 
leading one. When in action, if the front is to be changed, it is better 
to do it on a centre gun, 

Retirements іп echellon are done on the same principle ав the avance. 
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No. 30.—То RETIRE FROM A FLANK IN COLUMN. 
` First Method. 
Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) — 
Of Right Division—Sub- | Of 1— Right 
Right Division to the | divisions inwards about Shoulders. 
Rear—March. Wheel. Of 2 — Left 
--- Of Centre and Left Divi- Shoulders. 
sions—Right Wheel— 
Right Wheel. 
Second Method. 
Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) —— 
-- Of Right Half Battery— | Of 1—Forward— 
Right Half Battery to Sub-divisions inwards | Right Shoulders. 
the rear—March. about Wheel, Of2—Rightabout 
Of Left Half Battery— | Wheel. 
Right Wheel — Close | Of3—Left Shoul- 
Interval —RightW heel, ders. 


Full Interval. 


No. 31.—To RETIRE FROM A FLANK IN COLUMN OF DIVISIONS. 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) 
--- Of Right Division— | ОҒ 1—Right Reverse. 
Retire'from the Right | Right Reverse. Of 2—Right Reverse— 
in Column of Divi- | Of Centre and Left | Gun Left—Gun Rear. 
sions—March, Divisions — Right | ОҒ 3, 5, and 6—Right 


takeGround—Right 


take Ground. 


take Ground, Of4—Right take Ground 
—Gun Lett—Gun Rear. 
Ко. 32.—То RETIRE FROM A FLANK IN COLUMN OF HALF 
BATTERIES. 
Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) --- 
— Of Right Half Bat- | Of 1 and 2— Right 
Retire from the Right tery—Right Re- Reverse. 
in Column of Half verse. Of 3—Right Reverse— 
Batteries—March. | Of Left Half Battery Gun Lett —Gun Rear. 
—RhRight take Of 4, 5, and 6—Right 
Ground—Right take Grouud—Right 
take Ground, Reverse. . 


No. 33.—To RETIRE FROM THE CENTRE IN A DoUBLE COLUMN OF 
SuB-Div1810Ns. 
In order to perform this manceuvre, the battery should be reversed, 
and then (with waggons leading) it is performed in the same manner 
4s the advance from the centre, in a double column, 
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Хо, 34.--То RETIRE FROM A FLANK BY ALTERNATE HALF 
BATTERIES IN ACTION, 


When a battery in line in action is ordered to retire from a tlank by 
alternate half batteries, the whole of the waggons and limbers come 
up and reverse as for limbering up to the rear, the named half battery ” 
limbers up at once and retires on Из marker, who will have taken up 
any distance that may be ordered, the other half battery remains in 
action, the limbers four yards from the trail, ready to limber up as soon 
as the named half battery is halted for action, 

The senior officer of each half battery gives the word of command. 

If the half battery to retire is not specified, the left retires. 


№. 35.— To BREAK INTO COLUMN TO A FLANK. 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) --- 
--- Of 1, 3, 5 — Right take 
Break into Column of Divisions Ground—Guns Front. 
to the Right—March. Of 2, 4, 6—Right Wheel. 


Breaking into column to the left can be done on the same principle. 

A column of half batteries can be formed in the same manner; the 
pivot sub-divisions wheeling as before, but the others, after taking 
ground, must incline away to gain their required intervals, 

This movement would generally be employed in breaking into columu 
from line with other troops; and with half batteries it would be done 
at reduced intervals. 

It is not necessary to retain the pivot, the words of command will be 
** Divisions right wheel," and each division wheels on its reverse sub- 
division. 

BATTERY IN COLUMN. 


No. 36.—Евом COLUMN оғ ROUTE TO FORM COLUMN оғ SUB- 
DIVISIONS ON THE МАВСН. 
Commanding Officer. | Officers. Nos. 1. 
(Repeated by Officers.) — — 
Of 1—Waggon Right. 
Form Sub-divisions, Of 2, 3, 4, 5, 6—Waggon Right 
| —Trot—Walk. 


No. 37.—FRoM COLUMN оғ ROUTE TO FORM COLUMN oF Divisions 
ON THE MARCH. 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Otticers.) --- 
Of Centre and Left | Of 1, 8, 5— Right 
Form Divisions. Divisions—Trot— Incline—Forward, 
Walk, 


There are two ways of performing this movement, When the cow- 
manding officer wishes to preserve the pivot, he gives the word Form 
x 
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Divisions (as above); when he does not wish to preserve the pivot, 
he gives the word Front Form Divisions, upon which the rear sub- 
divisions of divisions incline at an increased pace towards the pivot 
flank, the officers and staff-serjeants moving to their position in column 
of divisions, 

The centre and rear divisions, when square, trot up as before, 


No. 38.—FRoM COLUMN оғ SUB-DIVISIONS TO FORM COLUMN OF 
DIVISIONS ON THE MARCH. 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) -- -- 
-- Of 1,3, 5—Right Incline— 


Form Divisions, Waggon Rear—Forward. 
Of 2, 4, 6—Waggon Rear. 


No, 39.—Евом COLUMN OF SUB-DIVISIONS TO FORM COLUMN OF 
ROUTE ON THE MARCH, 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) -- -- 
-- Of 1, 2, 3, 4, 5—Trot— 
Form Column of Route— Waggon Rear. 
alk. Of 6—Waggon Rear. 


Хо. 40.--Евом COLUMN or DIVISIONS ТО FORM COLUMN OF 
Sun-DivisiONS ON THE MARCH. 


Commanding Officer. Officers. Nos. 1. 
(Repeated by Otlicers.) 


Waggons | Of all—Waggons Right. 
Form Sub-divisions, Right. | Of 1, 8, 5—Left Incline— 
Trot —Walk. 


No. 41.--Еком COLUMN оғ DIVISIONS TO FORM COLUMN OF ROUTE 
ON THE MARCH. 


Commanding Officer. Officers. | Nos. 1. 
(Repeated by Olticers). -- 
--- Of 1, 8, 5—Left Incline— 


Form Column of Route. Trot ——Forward— Walk. 
Of 2, 4—Trot—Walk. 
Of 6—Forwaid. 


No. 42,—To BRING THE REAR TO THE FRONT IN SUCCESSION ON 
‘THE MARCH IN COLUMN OF ROUTE. 


Commanding Officer. Officers, Nos. 1. Ка 
(Repeated by Officers.) — — 
— Of 6, 5, 4, 3, 2 (in succession? 
Hear Sub-division to the —Right Iodine — Trot — 


Front —Walk. огне. 


> 
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No. 43.—To BRING THE REAR TO THE FRONT IN SUCCESSION ON 
THE MARCH IN COLUMN OF DIVISIONS. 


Commanding Officers. Nos. 1. 


Officer. 
(Repeated by | Of Rear and Centre | Of 5, 8, and 1 (іп succession)— 
Officers.) Divisions in suc- | Left Incline—Trot—Forward 
--- cession—Inwards| —Right Incline — Forward— 
Rear Division | Incline— Trot— | Walk. 
tothe Front | Forward — Full | Of 6, 4, and 2 (in succession)— 
through the | Interval —Walk, Right Incline—Forward—Left 
Intervals. Incline—Forward—Walk, 


No. 44.—To Form LINE on THE LEADING DIVISION. 
Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) 
-- Of Centre Division — Left take 


Front form Line— | Ground — Right take Ground— 
. Halt— Dress. 
Of Left Division— Left take Ground 
—Right Incline — Right Incline 
—Halt—Dress, 
In performing this movement ON THE MARCH Ше centre and rear 
divisions incline towards the intended line, and come up at an increased 
расе, staff-serjeants shifting to their places in line as they come up. 


No. 45—Евом COLUMN ог DIVISIONS TO FORM LINE FOR ACTION. 


Commanding Officer. Officers, Nos. 1. 
(Repeated by Officers.) —— 


Front Form Line for Action Front—March. 
No. 46.—To Form LINE ON THE REAR DIVISION. 


Commanding Е Officers, Nos. 1. 
Officer. --- 

(Repeated by | Of Centre Division — Right take ОҒ 1, 2, 3 and 
Officers.) Ground — Right take Ground 4— Right take 


—Right Reverse—Halt—Dress. | Ground. 
Line on Фе | ОҒ Right Division — Right take 
Rear Division | | Ground — Right Incline—Right 


—March. Incline—Right Reverse—Halt— 
Dress. 
No, 47.—To Form LINE ON THE REAR DIVISION РОК ACTION. 
Commanding Officer. Officers. | Nos.1 
(Repeated by Otticers.) — 


Line on the Rear Division for Action—Front 
—March. 
The rear division comes into action to the front at the word. M касм. 
The others, as they arrive in line, come into action at their rear, 
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Хо. 48.—To Form ІЛМЕ ON THE CENTRE DIVISION. 


This manœuvre is a combination of Nos. 44 and 46. 


No. 49.—To FoRM LINE TO THE REAR ON TRE LEADING 


DIVISION. 

Commanding Officers. Nos, 1. 
cer. — --- 
(Repeated by | Of Right Division — Sub-divisions | Of 1 — Right 
Officers.) Inwards About Wheel—Halt— | Shoulders. 

-- Dress, Of 2— Left 


Line to е | Of Centre Division — Right take| Shoulders, 
Rear on the}  Ground— Left take Ground— | Of 3, 4, 5, and 
Leading Divi- | | Sub-divisions Inwards About| 6 — Right 
sion—March. Wheel—Halt— Dress. take Ground. 

Of Left Division — Right take 
Ground—Left Incline—Left In- 
cline — Sub - divisions Inwards 
About Wheel—Halt—Dress, 


No. 50.—ADVANCING IN COLUMN OF DIVISIONS TO FORM LINE TO 
THE REAR ON THE LEADING DIVISION—ON THE MARCH. 


Commanding Officer. Officers, Nos, 1. 
(Repeated by О сегз.) 
--- | Of Right Division—Sub-di- | Of 1 — Right 
Line to the Rear onthe, visions Inwards About Shoulders, 
Leading Division, Wheel. Of 2 — Left 


Of Centre and Rear Divi- Shoulders, 
sions — Right ‘Wheel — | Of 3, 4, 5, and 
Right Wheel. 6 — Right 

Wheel, 


No. 51.—RETIRING IN COLUMN OF DIVISIONS TO FORM LINE TO THE 
REAR ON THE LEADING DiVISION—ON THE MARCH, 


Commanding Officer. Officers, Nos. 1. 
(Repeated by Officers.) 
— Of Right Division —Right | Of 1 and 2 — 
Line to the Коаг on Reverse. Right Reverse. 
the Leading Divi- Of Centre and Left Divi- | Of 3, 4, 5, and 
sion, sions—Right take Ground | 6 — Right 


— Waggons Close In-| take Ground, 
terval — Right ‘take 
Ground, 
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No. 59,--Еовм LINE TO THE REAR ON THE REAR DIVISION. 


Commanding Officers. Nos, 1. 
Officer. --- 
(Repeated by | Of Right Division — Left Wheel— | ОҒ 5—Right 
Otficers.) Half Left—Left—Halt— Dress, Shoulders. 
Of Centre Division—Left Wheel— | Of 6 — Lett 
Line to the Rear | Left Wheel—Halt— Dress. Shoulders, 


on the Rear | Of Left Division — Sub - divisions 
Division— Inwards About Wheel—Halt — 
March. Dress, 


No. 53.—To Form LINE TO THE REAR ON THE CENTRE DIVISION. 
Тва combination of Nos, 51 and 52, 


No. 54--То Еовм LINE TO THE REVERSE FLANK ON THE LEADING 


DIVISION. 
Commanding Officer. Officers. Nos, 1. 
(Repeated by Otticers. ) — — 
Of Right Division — Right | Of 2, 3, 4, 5, 
Line to the Right on the | ^ Wheel—Halt—Dress. and 6 — 
Leading Division — | Of Centre and Left Divisions | Forward, 
March, — Forward — Right Wheel 
—Halt—Dress, 
№. 55.—To WHEEL INTO LINE, 
Commanding Officer. Officers. Nos: : 
(Repeated by Officers.) --- © 
--- Е 1 
кефи Left Wheel — Halt 
Left Wheel intó Line— — 
March, 5 
Of 2) Right Wheel —Right 
45 about Wheel— 
6)  Halt—Dress. 


Хо, 56.—To DEPLOY ON THE REAR DIVISION. 
N.B.—All deployments are on the front base, 


Commanding Officers. Nos. 1, 
Officer. — --- 
(Нара by | ОР Right Division — Right take | ОР 1, 2, 3 and 
Qin) Ground — Right take Ground— | 4— Right take 

Right Reverse—Halt—Dress, Ground, 


Deploy on on the|Of Centre Division — Right take | ОР 5 and 6— 
Rear Division | Ground—Left take Ground—Halt | Forward. 
-Магсһ, —March—Halt— Dress, 

Of Left Division—Forward—M arch 
—Halt— Dress, 
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No. 57.—To DEPLOY ON THE REAR DIVISION FOR ACTION. 


Commanding Officers. Nos. 1. 
Officer. --- — 
(Repeated by | Of Right Division — Right take | Of 1, 2, 3, and 

Officers.) Ground— Halt—Action Left. 4— Right take 


Of Centre Division — Right (баке | Ground. 
Deploy on the} Ground—Left take Ground —Halt | Of 5 and 6— 


Rear Division |  —March—Halt—Action Front. Forward. 
for Action— | Of Left Division—Forward—-March 
Front — —Halt—Action Front. 
March. 
No. 58.—To DEPLOY ON THE CENTRE DIVISION. 
Commanding Officers. Nos, 1. 
Officer. --- 
(Repeated by | ОҒ Right Division — Right take | Of 1 and 2— 
Officers.) Ground — Right take Ground — | Right take 
` Right Reverse—Halt— Dress. Ground. 
Deploy on the | ОЁ Centre Division — Forward — | Of 3 and 4— 
Centre Divi- March—Halt—Dress, Forward. 
sion—March. | Of Left Division—Left take Ground | Of 5 and 6— 
—Right take Ground — Halt — Left take 
Dress, Ground. 


No. 59.—ADVANCING IN COLUMN oF Divisions TO DEPLOY ON 
THE REAR DIVISION ON THE MARCH. 
Commanding Officers. Nos. 1, 
Officer. — 
(Repeated by | Of Right and Centre Divisions— | ОҒ 1, 2, 3 and 
Officers.) Right take Ground — Waggons | 4—Right take 
-- close Interval—Left take Ground. | Ground. 


— 


Deploy on the 
Rear Division. 


Хо, 60.—To CoUNTERMARCH А COLUMN OF DIVISIONS. 


Commanding Officer. Officers. | Nos. 1. 
(Repeated by Ollicers.) i — 
— Sub-divisions Inwards Of 1, 3, and 5— 
The Column will Coun-| About Wheel—Halt Right Shoulders. 
termarch—March. — Dress. Of 2, 4, and 6—Lett 
Shoulders, 


On the March.—The divisions wheel about inwards by sub-divisions, 
and move forward without halting. Officers and staff-serjeants tum 
right about, A column of half batteries countermarches by each half 
battery wheeling about inwards by sub-dividons, Markers mark for 

the pivot guns of half batteries. 
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No. 61.—Евом DOUBLE COLUMN ог SUB-DIVISIONS TO FORM LINE 
TO THE FRONT. 


Commanding Officer. 1 Officers. Nos. 1. 
(Repeated by Officers.) --- — А 
--- Of Right Division— | ОҒ 1 and 2—Right In- 
Front Form Line | Right Incline. cline — Forward — 
March. Of Left Division— | — Halt— Dress. 
Left Incline. Of 5 and 6—Left In- 
cline — Forward — 
Halt— Dress, 


Он THE MARCH. 
The rear sub-divisions move up at an increased pace, 
For ACTION, 
At the word Marcu, the two leading sub-divisions come into action 


to the front; the other sub-divisions come into action in succession, as 
they arrive in line. 


Ко. 62.—From DOUBLE COLUMN оғ SUB-DIVISIONS TO FORM LINE 


TO A FLANK. 
Commanding Officer. Officers. Nos. 1. 
(Repeated by Officers.) --- 
— Of Centre Division | Of 1, 2, 5, and 6— 
Line to the Right on|  —Right Wheel— | Forward — (in suc- 
the Right Half Bate | Halt—Dress, cession) — Right 
tery—March, Wheel — Halt — 
Dress, 


No. 63.—Евом DOUBLE COLUMN оғ SUB-DIVISIONS TO FORM LINE 
TO A FLANK FOR ACTION. 


Commanding Officers. Nos. 1, 


Officer. = 

(Repeated by | Of Right апа | ОҒ 1—Forward— Waggon Left— 
Otficers.) Left Divisions| | Halt—Action Right. 

— —Forward. | ОҒ 2— Forward—Waggon Left — 


Line to the Halt—Action Front. 
Right for Ac- Of 3—Halt—Action Right. 
tion Right — Of 4, 5, and 6— Forward— Right 
March. Wheel—Halt—-Action Front. 


Section III.—INSPECTION, AND REVIEW. 


The battery is formed, in line limbered up, the detachments mounted. 
A Single The waggons at order, viz., ten yards in rear of the guns, 
The officers at order, viz., the subalierns опе horse's length. 
in front of the centre of their divisions, the second captain 
әп the right of the battery in line with the subelterns. 
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The Captain The assistant surgeon and veterinary surgeon one 
gives the horse's length on the right of the leaders of Ше 
Command guns, 


** Officers Trumpeters one horse's length on the right of the 
Advance to | whole, in line with the leaders of the guns. 
Order," Тће captain in the centre, half a horse's length in front 


“March.” ^ of the subalterns. Я 

Тһе commanding officer two һогвев” lengths in front of the captains 
of batteries, 
A Brigade The adjutant on the right of the line, in line with the 
of Batteries. subalterns. 

The staff officers on the right, in line with and one horse's length 
from the leaders of the guns. 

The serjeant-major in line with the leaders of the guns covering the 


adjutant, " 3 i 

ú » As е inspecting officer arrives, the commanding 

i — пана officer gives Ше word, “ General Salute," * Draw 
raw swords.” ^ Swords" Officers and mounted non-commissioned 

officers draw swords, the officers coming down at the last motion to the 

salute. 

If done by trumpet, the swords are drawn at the last sound of the call. 

The officers recover and carry swords, taking the time from the 
commanding officer. 

The commanding officer accompanies the inspecting officer, and the 
whole remain steady while he makes his inspection. Captains will 
give the word “ Eyes right,” or ** left,” as the inspecting officer comes 
to their batteries, “ Eyes топі”? when he has passed. 3 
“ » Аз soon as the inspection has been made Ше 
А ad : 22 commanding officer gives the word “ Slope Swords," 

'  * Close order, March," the waggons move up to close 
order: subalterns remain steady. 


MARCHING PAST. 
А Battery to march past іп Line at Close Intervals. 


Words of At the word « March” the battery takes ground 
Command. to the right ; when the head of the column arrives 
(The Captain, at the first wheeling point the captain gives 
repeated by the word “Left wheel;? when the head of the 
Officers.) column arrives at the second wheeling point, the 
The Battery will captain gives the word “Left take ground, close 
march past at interval оп No. 1," upon which the rear sub 
close interval ^ divisions incline to their right after taking ground, 
“ Right take and move up to close intervals, subalterns 
Ground.” taking post one horse's length in front of their 
« Walk- March." divisions, 
On arriving at the open order point, 40 yards from the inspecti 
** Left Wheel.” officer, the captain gives the word “ Take Order, 
Left take followed by “ Carry Swords,” ** Eyes Right," upon 
Ground, close which the waggons check the pace unti the heads of 
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“оп the leaders are 10 yards distant from Ше guns: the 
drivers salute. 
Order ,” At 10 yards from the inspecting officer the offi- 
Swords.” cers salute, subalterns taking the time from the 
Нам.” captain, who is опе horse's length in front of them. 
m as the captain has passed the inspecting officer he places him- 
is right and carries his sword; at 10 yards past the inspecting 
е subaltern officers recover and carry their swords. 
the rear of the battery has passed the inspecting officer the 
'ejoins his battery, and at the close order point, 50 yards from 
the inspecting officer gives the word “ Slope 
Swords," Swords,” ** Close Order," upon which the drivers 
Order? ^ throw back their whips, and the waggons trot up to 
close order. 
"rjeant-major marches past in rear of No. 1 sub-division, quar- 
г-вегјеапё in rear of No, 6 sub-division, trumpeters 10 yards 
of the captain, the second captain in rear of the whole. 


Wheel.” At the third wheeling the captain gives the word 
Wheel.” * Left wheel," and again at the fourth wheeling 
Е int, 


ons do not take order when the front is less than that of a 


RANKING PAST. 


The battery is halted at the open order point.’ 
aptain gives the word ** The battery will rank past," upon 
'atter which No. 1 of the right sub-division places himself 
Е past а horse's length in front of his sub-division, the 

5 subaltern of the right division one yard in front of 

1, and the captain one yard in front of the subaltern, trum- 
.front of the whole. Тһе second captain, or in his absence the 
major, places himself on the right of and facing tlie battery, at the 
Swords.” Pen order point 5 the captain then gives the word 
за March.” | Carry Swords,’ “ Walk," “ March ; at the word 
ight.” ** March,” the right sub-division moves off, No, 1 
1955. , ^ giving the word * Eyes Right” for the drivers to 
The remaining sub-divisions receive the word from their 
* Right Incline,” « Walk," “ March,” in succession, and follow 
; sub-division, the officers and Nos. 1 placing themselves as de- 
r the right sub-division. 

fficers salute in succession when within ten yards of the in- 
officer, The captain takes post as before on his right. At the 
ieeling point the leading sub-division is halted, and the battery 
d at close intervals. 
заткегз rank past in front of their waggons, the farrier in front 
rge, the quartermaster-serjeant in rear of the rear carriage, the 
major in his rear, the second captain in rear of the whole, 
yards’ distance is kept in front and rear of each eamiage, and 
from nose to croup between single horses. 
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TROTTING PAST. 


* The Battery The captain gives the word, “ The battery will 

will trot past— trot past—March." 

March.” At the open order point, the captain gives the 

“Carry Swords," word “Carry Swords,” * Eyes Right.” At the 

« Eyes Right.” ^ close order point “ Slope Swords.” 

« Slope Swords." Waggons do not take order in trotting past, 
Spare carriages do not trot past, 


ENCAMPING, AND PICKETING. 


There are various methods of encamping, and picketing, but as it 
depends so much on local circumstances, it will be sufficient to point 
out in what manner a battery is generally drawn up for that purpose, 
and to detail the numbers employed in the different duties, | 

Experience has shown that whenever Artillery can make use of their 
carriages, they should not use the picket posts, which are difficult to 
drive in hard ground, and easily drawn out in wet or sandy ground; it 
has always been found that fastening the picket lines to the wheels of 
the different carriages is both the quickest and safest way of securing 
the horses. 

То encamp and picket expeditiously and regularly requires close ай- 
herence to the system laid down, and therefore the duty of each man is 
distinctly defined. 


First Method, 
BATTERY IN LINE AT HALF INTERVALS, 


Prepare to The staff-serjeants mark for the line of pickets on 
Encamp, and the front base facing the alignment at one half inter- 
Picket. val from the flank sub-divisions, 


The gun detachment take the tent and peg bags, tent poles, and 
picket posts off the waggon. 

Nos. 2, 4, and 6 of each sub-division, and No, 8 of Nos, 1 and 6 sub- 
divisions take a picket post each (20 for the battery). 

No. 9 takes a maul, and the centre gun driver a picket-rope, 

Three ropes are required on each flank of the battery. 

Nos, 1 and 3 of the two centre sub-divisions, and Nos. 1, 3, and 5 of 
the other four sub-divisions, take a tent pole each (16 in all) and put 
them together for the men’s tents, 8 on each flank. 

No. 5 of No. 3 sub-division puts a tent pole together for the guard 
tent, №. 7 of each sub-division adjusts tent poles for the six officers’ 
tents. 

The odd numbers carry tent poles, the even numbers picket posts, 

Drivers dismount, and unhook. 

“ Encamp, and The whole stand steady till the word is given to 
Picket.” « Encamp, and Picket.” 
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Nos. 2, 4, 6, and 9 of the right half-battery, and No. 8 of No. 1 sub- 
division double up to the serjeant-major on the right front, the 
corresponding numbers of the left half battery double up to the quar- 
termaster-serjeant on the left front, and place themselves in single file 
from the front base facing to the rear, except Nos. 6 of the two centre 
sub-divisions (who carry an extra picket post for securing the end of 
the line on the front base, and who wait to have their posts driven 
after those of Nos. 2 of the centre sub-divisions are driven), and Nos. 9, 
who fall in with their mauls on the inner flank of Nos, 2. 

Nos. 2 of the centre sub-divisions place themselves in front of the 
alignment next to the staff serjeants. Nos. 9 on their inner flank and 6 
on their outer flank; Nos, 4 of the centre sub-divisions in front of 
Nos, 2. 

Nos. 2, 4, and 6 of Nos. 2 and 5 sub-divisions fall in, in single file 
from lowest to highest, facing to the rear in front of Nos. 4 of the 
centre sub-divisions. Nos, 9 on the inner flank of Nos. 2. 

Nos, 2, 4, and 6 of the flank sub-divisions in single file in front of 
Nos. 6 of Nos, 2 and 5 sub-divisions, Nos, 6 leading to the rear. Nos. 9 
on the inner flank of No. 2, and No. 8 on the outer flank of No. 6. 

At the same time, Nos. 1 and 3 of the centre sub-divisions, and Nos. 1, 
3, and 5 of the remaining sub-divisions double up with their tent poles, 
and fall in in single file from the front base facing to the rear, at a half 
interval (94 yards) outside the picket men on each flank of the battery, 
зо that Nos, 1 of the two centre sub-divisions dress by Nos. 6, 2, and 9, 
and Nos. 3 by No. 4. 

Nos. 1 of Nos. 2 and 5 sub-divisions dress by Nos. 2 and 9, Nos. 3 
by Коз. 4, Nos, 5 by Nos. 6. 

Nos. 1 of the flank sub-divisions dress by Nos. 2 and 9, Nos. 3 by 
Nos. 4, Nos. 5 by Nos, 6 and 8. 

The subaltern officers see that both the picket and tent pole numbers 
cover correctly, and are responsible for the correct intervals and dressing 
of tents and picket posts. 

As soon as all cover correctly, the second captain gives the word 
* Quick March," Nos. 1, 2, 6, and 9 of the centre sub-divisions stand 
fast. The remainder step off together, the rear file being halted at 
every eleventh pace by a staff-serjeant, who rides down alongside of 
him, between the post and pole numbers, counting the paces. 

As soon as he has halted, Nos. 5, 6, and 8 оп the rear base, he 
returns to the front base, the word **Front," is given by the second 
captain, and the subaltern officers correct the covering and dressing, 
taking care that the line of posts and tent poles is at right angles to 
the base, and parallel to the flank sub-divisions, 

When all are posted, there will be two picket posts at the end of 
each line of pickets on the front and rear base, and a picket post cor- 
responding to a tent pole at every half interval from front to rear. 

At the same time that the tent and picket numbers double to the 
flanks on the words “Encamp, and Picket,” Ко, 5 of No.3 subb-divi- 
sion doubles to the front, and places himself one interval in front of Loe 
centre, holding the tent pole Юг the guard tent. 
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Nos. 7 of each sub-division at the same time double with tent poles 
to the rear centre of the battery. No. 7 of No. 3 sub-division places 
himself one half interval in rear of the third line of carriages covering 
the guard tent, No. 7 of No. 4 sub-division covering him half an 
interval further to е rear. Мо. 7 of No. 2 sub-division will dress by 
No. 7 of №. 8, placing himself half an interval on the right, No. 7 of 
No, 5 sub-division, dressing by them half an interval on the left, 

No. 7 of No. 1. and No. 7 of No, 6, dressing by No. 7 of No. 4, and 
covering respectively Nos. 7 of 2 and 5 sub-divisions, 

As soon as the picket and tent numbers have taken their position, 
the 2nd captain will correct the dressing from the right flank, taking 
care that Nos. З and 4 of the flank sub-divisions and Nos, 7 of 2 and 5 
sub-divisions are parallel to the front; and that Nos. 5, 6, and 8 of 
the flank sub-divisions and Nos. 7 of 1, 4, and 6 sub-divisions are cor- 
rectly dressed at a half interval further in the rear, 

The centre gun drivers carry the picket rope for each sub-division to 
No, 2 of their own sub-division, and return to their horses, As soon 28 
the points are dressed, the picket posts are driven under the super- 
intendence of the subaltern officers of the flank divisions, 

Nos. 8 of 2, 3, 4, and 5 sub-divisions unroll and make fast the 
line, taking two half-hitches round each post above, and below the 


ring. 

The subaltern officers on either flank report to the captain as soon 25 
the rope is made fast, and he orders the horses to file on the pickets. 

The subalterns are responsible that they file off in order, the flank 
sub-division moving first, each team wheeling outwards, the horses of 
the 3rd line of carriages leading to the rear. 

№5. 2 and 5 sub-divisions wait till the gun-horses of Nos. 1 and 6 
have passed their 3rd line of carriages in moving to the rear; each 
team then wheels outwards and moves along the front of the line of 
carriages to which it belongs, to its place in the pickets. 

The centre division waits till the horses of 2 and 5 sub-divisions 
have moved off. 

Each sub-division occupies a front of 19 yards, subdivided into two 
half intervals by a picket post in the centre, 

In the left half battery the ride and spare horses will be оп the left 
when picketed, the gun horses on the right of each sub-division, In 
the right half battery the spare horses on the right, and gun horses on 
the lett, 

The last half interval to the rear is for officers’ and staff horses. 

The subalterns of the flank divisions superintend the filing, and 
picketing. The second captain and junior subaltern, assisted by the 
stall serjeants, attend to the pitching of the tents, which is going on 
while the picket posts are being driven, 

The horses are fastened by the centre of the collar-chain to the 
picket line, taking two half hitches round it, the T-end passed through 
the large link. 

As soon ав the first picket posts are driven, Nos. 2 bring up the peg 
bags and wallets of the half batteries on each flank, and Qe a уе, 5% 
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загк the centre of each tent; after which they assist Nos. 4 and 6 in 
ringing up the tents of each half battery. 

Nos. 8, as soon as they have assisted in fastening the picket rope, 
arry the officers' tents to the rear, and drive a peg to mark the centre 
f each tent, as soon as the second captain has finally dressed Nos. 7 
rith the tent, poles. 

Nos. 5 of Хо, 4 sub-division carries out the guard tent as soon as 
he word to encamp is given. 

As soon as the centre of each tent is marked by a peg, four guy pegs 
re driven to the front, rear, right, and left at three yards from the 
entre peg. The tents are then spread out by all the available num- 
ers, the second cord from each side of the door being fixed to the 
ront peg, the fifth cord on each side of them to the two side pegs, and 
he rear cord to the rear peg. 

The original tent pole numbers, viz., Nos. 1 and 8 of the two centre 
ub-divisions, and Nos, 1, 3, and 5 of the remaining sub-divisions, 
esides No. 5 of No. 3 sub-division for the guard tent, and Nos. 7 for 
he officers' tents, then place the poles home in the canvas, and prepare 
9 raise tents, 

As the tents lie on the ground previous to raising, the foot of the 
же is laid in the direction corresponding with the doorway, which, 
rith the curtain, is hooked and kept uppermost. 

The guard tent opens to the front. АП other tents face the battery. 
i dra do At the word ** Prepare to raise tents," the tent pole 
> : oat з.” nom vei pvo ready to raise the int; Med the word 

А *,, or sound, the other pegs, опе opposi seam, are 
‘Raise Tents, driven, and the cords fastened to them, 


The following is the distribution of tents to each division :— 
Right Division; 2 Officers’ and 6 men's tents. 
Centre do. 2 Officers', 4 men's, and 1 guard tent. 
Left ^ do. 2 Officers’ and 6 men’s tents, 

TOTAL, 23 tents, 


Each sub-division pitches and occupies the tents it carries, and the 
ion-commissioned officers and men are opposite to their horses when 
vicketed. 

The harness is placed in line behind the horses, one yard from the 
arriages. The traces, breeching, and collars are put inside the pad, 
vhich is laid inside the saddle, and the whole is kept compact by 
vuckling the surcingle of the saddle round it; the bridles are laid 
wer the cantles, which are towards the horses, numnah or blanket 
wer 
The quickness with which this can be done depends 

А upon each number performing in inverse order the 
Ре duties allotted to him in encamping. The pickets are 

Р struck at once, Ше horses are filed оп the carriages 
ind hooked in, the centre sub-divisions leading. 

The tents are prepared for striking by drawing all the pegs escept 
бе four guy pegs. 
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пада » When all the tents are ready to strike, Ше tent 
“Бетә Tents, pole numbers stand to the Tes ready to lower the 
whole together at the word, or sound. 

Subaltern officers report as soon as their divisions are hooked, and 
the carriages packed, г 

А battery encamped on this plan occupies a perfect, square, the side 
of which is 853 yards, or 9 half intervals, 

The carriages can also be drawn up at full, or in limited space at 
quarter interval, without altering the space occupied by the men's 
tents, or pickets, and with the same detail of duties. 


Second Method. 
BATTERY 1N COLUMN ОҒ SUB-DIVISIONS. 


This system, for celerity, economy of labour, and convenience, is 
perhaps superior to any other for a temporary encampment, It alo 
occupies в comparatively small space, and the guns can be quickly 
brought into action at full interval, 

The battery is formed to either flank as may be required in columa 
of sub-divisions, taking care that the waggon forms up square so aste 
leave a full interval of 19 yards between № and the gun. . 

АП general directions are the same as already laid down. > 
« p ido Nos. 1, 3, 5, and 7 of every sub-division take a teat 
E — па Pole and put it together, except Мо. 5 of Мо, 4 sub- 
Бори division, who assists No. 5 of No. 8 in pitching Ше 

: guard tent, 

Nos. 9 take a maul and picket post each. 

The centre drivers of guns take a picket line each, One is required 
for each sub-division. 

Nos. 1 of each sub-division place themselves ina 
р and ine with the muzzle of the coh at one half interval 

vii in rear of the third line of caariages, facing the head 
of the column, 

No. 3 of each sub-division places himself half way between No, 1 of 
his own and Хо. 1 of the sub-division in his front, so that these tent 
pole numbers will be in single file facing the head of the column, with 
half an interval between each pole. 

There will thus be a line of twelve tents for non-commissioned 
officers and men, two immediately facing each sub-division. 

No. 5 of No, 3 sub-division places himself two yards behind the 
muzzle of No, 3 gun, and one interval from the outer flank of the 
column, which will be the real front of the encampment, facing about 
to ascertain that he is correctly at right angles to the battery. 

No. 5 of No. 1 sub-division places himself at half ап interval on the 
right of No. 3 of No, 3 sub-division; No, 5 of No. 2 sub-division on 
the right of Мо, 1 of Хо, 3 sub-division; No. 5 of No. 5 sub-division 
on the right of No. 3 of Хо. 4 sub-division ; No. 5 of Мо. 6 sub-divi- 

sion on the right of No. 1 of No. 4 sub-division; all facing the head of 
the column, and each dressing at half intervel from the number on his 
flank, and covers at half interval the number in bis front, 
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Nos, 7, who carry the officers’ tent poles, take up their position, facing 
the head of the column, at half an interval on the right of the second 
line of tents, so that No. 7 of No. 1 sub-division will be a full interval 
on Ше right of No. 1 of No. 2 sub-division, and No. 7 of No. 6 a full 
interval on the right of No. 3 of No. 5 sub-division, the Nos, 7 of 
2, 3, 4, and 5 sub-divisions at half interval on the right of the four 
tent poles of the second line of tents, 

The subalterns dress and correct the line of tents, the second captain 
superintending. 

The centre of each tent is marked and the pegs driven, as before 
directed. Nos, 2, 4, 6, and 8 of each sub-division carry out the tents 
to 1, 8, 5, and 7; 2 assisting 1, 3 assisting 4, and so оп. 

No. 5 of No. 4 sub-division carries out the guard tent to No. 5 of 
Хо. 8 sub-division. 

Nos. 6 of 8 and 4 sub-divisions assist Nos. 9 іп driving the picket 
posts half way between the hind axletree of the gun and waggon in each 
sub-division, and securing the ends to the gun and waggon wheel, 
after taking two half-hitches round the picket post, above and below the 

horses are on the right flank, led horses of the gun on the 
left flank of the picket. 

Should the depth be limited, the third line of carriages can be drawn 
up at quarter interval on the ammunition waggons, 

If the front of the encampment is limited in space, and there is depth 
to the rear, carriages can be drawn up with the head of the column 
towards the guard tent, and the guns on the outer flank of the encamp- 
meat, 


EMBARKING, AND DISEMBARKING. 


The following directions will be found applicable to nearly all the 
cases likely to occur; such.as embarking, or disembarking from a beach ; 
from a wharf; with, or without boats; in presence of an enemy, 

э 

Embarking Guns, and Carriages. 

1. On the arrival of the battery at the place of embarkation, it is to 
be drawn up in as compact order as is consistent with the performance 
of the operations required. The horses are to be taken out; the har- 
ness taken off and packed in vats, and the stores in cases. When there 
are no vats and cases the stores must be secured to the carriages or tied 
together: the intrenching tools may remain with the carriages. The 
non-commissioned ‘officers in charge of sub-divisions will attach to their 
harness and stores pieces of basil having the number of their sub-divi- 
sions written upon them. The harness for each carriage should be 
их ја Ш th f harkati 

2. gun ments will pre е carri ог ехе) “hon, 
They will take off the side arms M secure them together, alee out де. 
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inches long and three feet ten inches wide, placed on runners sixteen 
inches high ; upon this rest two strong transoms, to which the brackets 
supporting the gun are secured. А box distinct from the ammunition 
boxes, is placed on each side of the gun, together-capable of containing 
about thirty rounds of ammunition, and which serve as seats, These 
boxes usually contain the shot and small stores carried in the axletree 
boxes, as well as long reins for driving, when in single draught. 

The manner in which a gun with its ammunition is arranged on 
the sleighs is as follows :— 

Three sleighs furm one sub-division. 

On the first is mounted the gun, with its side arms, slow match bor, 
and portfire cutter, 

The front box of the waggon body and the gun limber boxes are 
carried on Ко, 1 ammunition sleigh. 

On No, 2 ammunition sleigh the rear box of the waggon body and 
the waggon limber boxes are placed. 

The knapsacks are carried on the ammunition sleighs. 

If the roads are good, two horses are sufficient for each sleigh; 
but four horses are usually put to the gun, and two to each of the 
ammunition sleighs. This arrangement is only suitable for parade and 
exercise on good roads, as the gun is the lightest of the three sleighs 
which compose a sub-division. 

Hooking in. 

When a battery is ordered out, the detachments form the order 
of march, as with wheel carriages, and shift after hooking іп, When 
about to be dismissed, the men shift again, so as to be on their proper 
sides for unhooking. 

Nos. 2, 3, 4, and 5 hook in horses of gun sleigh. 

Nos. 6 and 7 those of No. 1 ammunition sleigh. 

Nos. 8 and 9 those of No, 2 ammunition sleigh, 


Posts of the Detachments with Sleigh Carriages. 


The position of a gun on а sleigh being reversed, (Т.е, the muzzle 
to the front instead of to the rear,) it becomes necessary to alter the 
positious of the detachment, that each man may find himself on Біз 
proper side of the gun when it is brought into action. 

The odd numbers or front rank will be on the left or near side; the 
even numbers or rear rank on the right or off side. Nos, 1 at the 
horses' heads ; 2 and 3 in line with the muzzle; 4 and 5 in line with 
the breech; 6 and 7 one yard in rear of 4 and 5; 8 and 9 one yard iu 
rear of 6 and 7, 

No. 1 on the left, and No. 6 on the right of the gun sleigh; 3 on 
the front box of No. 1 ammunition sleigh; 4 and 5 on the rear box of 
No. 1 ammunition sleigh, 4 on the right, Боп the left; 2 on the front 
box of No. 2 ammunition sleigh; 7 and 8 on the rear boxes of Хо, 2 

ammunition: sleigh, 7 on the left, 8 on the right, 9 on the front bor 
of No, 1 ammunition sleigh. 
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Coming into Action, 


No. 1 unhooks the swingletree, places it on the back of the near 
horse, then steps in and takes hold of the shafts on the near side; 6 
takes hold of the shafts on the off side, and the two numbers lift them 
off, laying them gently on the ground; 3, as soon as he comes up, 
places the hook of the swingletree in the crupper ring, hook upwards, 
No. 1 gives the word “ Drive On,” when all is ready. Іп coming into 
action to the front, or to the right, the gun horses move to the lett, and 
form on the left of Ко. 1 ammunition sleigh. In action left, they move 
to the right, and form on the right of the same sleigh. 


Limbering up. 


This is done by the Nos, who unlimbered. The waggon sleighs 
(which in action are at the distance of ten yards from the gun) close 
up to three yards’ distance. 


Marching Order. 


In marching order the following stores and intrenching #0015 are 
on the gun sleighs: two fitting ropes, one spare swingletree; two 
swords on front platform under breast of gun, claw hammer, wrench 
and pincers; in sockets two portfire sticks on right rear of platform. 

On No, 1 ammunition sleigh: two fitting ropes, prolonge, two 
spare swingletrees, and one sword on front part of platform; two 
carbines on front box, spare sponge and worm on platform right of 
boxes; spare handspike on left side; four spare traces between front 
and rear boxes; two swords, on platform in rear of boxes, covered by 
four knapsacks, The knapsacks are strapped from off-handle of 
off-box to near handle of near box. 

On No. 2 sleigh: feling axe and two camp kettles on front of 
platform ; one sword on front box; pickaxe in rear of front box; four 
spades strapped to front of rear boxes ; four water buckets strapped to 
guardirons of front box, two at each side; two swords in rear of 
boxes, covered by four knapsacks. 
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AMMUNITION WAGGON FOR 12-POUNDER (8 CWT.) 
ARMSTRONG GUN. 


Mode of Packing Ammunition and Stores. 


Тливек. 
1 Felling Axe. 1 Picket Мое, . 1 Pair of Drag оре. 1 Lifting Jack. 
Near Box. wingletree, 1 Hand Bill. 
1 Grease Box, cont. 3 Ше, grease. Мо Box. Orr Box. 
us 1 skein of marline [m | | T skein of Hambro’ line. : 
FN and plugs covered with. serge, я ; 15 segment shells with | 
З Гсапуав éar- ; Lleather | 75 5 1 canvas car- P | 
al = touch. | eartouch. 5 | 1 leather touch. ‘a 
| z 5 cartouch. 
5 E 15 1415. 25 brass $ | tube 15 15. P 
A| “cartridges with, tubes и А н x jq Cartridges with 2 
ind B 1 zinc A | 
É lubricating inzine | |2 рос т bd lubricating Я 
= _ Чада. | cylinder. | | = strap. жай. %, 
В Чим soe ишао gt |= "од лав цур розалоо айй pus Ф | 
.Aportüres—onlid. | је | PT | 
1 Water Bucket. А 1 Pick Axe. 1 Water Bucket. 
#8 
са 
WAGGON | BODY. 28 Ibs. Grease, in Magazines. 
Box, cont. 10 sets of Horse Shoes, and 1 Linchpin. 1 Drag Washer. 2 Сари 
а proportion of Nails. (Fo | кк.)1 Нала Saw in Leather Case. for Traces. 
== == == =т= c E T eae re EU | 
; 5 and plugs covered with serge. | т & $ | 15 segment shells with , H 
‚ | 1 canvas car- | ae 9 | 1725 empty |1 canvas car- |2 | 
сш touch. | 88€ ! flannel touch. — * FE 
Z| 151b | 828 | |cartridges | 16 141b. 2 
Ф leartridges with | #85 ' and cartridges with: 3 
Z| lubricating | sas сан | lubricating |2 А 
3 2. wads | 285 .wads. | __ wads |> р 
5 5 чил вПоця 34901898 ст І 5 а '9819% цурм рәхәлоә #8014 pus 5 
a 2 Pus 2 
е |. ҚЫРҒА ТАРИ ҒА n 
É Ааа) i i 4 Reaping Hooks. iq 
TESA Bags of Tent Pins. 2; Circular Tents. 2 Bags of Tent Pins. :3 
5. Жел T ——— Е — qM 
a as " 
5 д ба _and plugs covered with serge. || ~ 54 15 segment shells with Ер 2 
* за 1 canvas car- | лай — 1 сапуаз car- EFE 
a=: touch, es А touch. ‘ds 
2! 1514816. 538 | 15 1415. ы 
3 cartridges with 32 ' cartridges with © 4 
T ral lubricating Ree | Я lubricating „22. 
да | wads, 3 8 3 | _wads, ТЕ 
ст 17888 + 
98 цим вцоцз juodos ot | зе | "әйлән цурм рололоо end pue в; 
ә 


Box, containing 10 sets of Horse Shoes (Hr ) Box, containing 10 sets of Horse Shoes 
und a proportion of Nails. lSparei Wheel. — and a proportion of Nails. 
1 Cunp Kettle. 1 Maul. 1 Camp Kettle. 

1 Circular ‘Tent оп footboard, 1 Circular Prent on —— 
The first line of Waggons only carries Spare Wheels, Hand Saws, and Reaping Hooks- 
4 Spare Splinter Bars, 2 Perches, and 4 pairs of Shafts, per Battery, are distributed 

among the Waggons and lashed under them for transport. 
2 Curbines strapped in front, and Blankets, Blanket Covers, and 2 Gorm tanes atrapped 
on the Lids of the Ammunition Boxes, 
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FOR A LIGHT 6-POUNDER GUN, 


‘ode of Packing Ammunition and Stores belonging to the Gun, Carriage, 


and Limber. 
Felling Axe. Ілмвев. Hand Bill. 
irease Box, containing 3108. Pair Drag Ropes. Swingletree. 
Near Вох. Orr Box. 
{ASE SHOT|l cartouch.| 8 SHRAP- 
‘unnels, | 8 ROUND | NEL 5 
»ox,blue, 8нот. |1cartouch. а 4 САВЕ ЗНОТ 
т.1286г. 131. | 9 141 2 8 ROUND | 8 ROUND 
шев. CAR- bo Е внот. SHOT. 
сте. TRIDGES. | татрока 1 tube 
nallet, |6 portfires | Mm „роске! 
ietter. | on lid, 8 10 drm. Box. with strap. 
needles. |2 keys. — разь. | 1314, $ 
ixtractor,1 driver, |5 coples оГ) ы CAR- CAR- 
icissors. 1 box соп. Instruc- | 88 „| | TRIDGES. | TRIDGES, 100 friction 8, 
xx. Worst| 3 each | tlons for ШЕЕ zinc су- 
set fuze| fuze апа fixing 58 Ey linder. 
orers and, loading fuzes, 5589 | 
из. hole pings)? ditto for! mme] 1 cartouch.|1 cartouch.| 
lrift, | and 34 | shells, 3 lanyards. ! 
strap for) loading |5 fuze вес-| тапа 
ize box. | hole wads.) tions, | head. 
Water Bucket, | Pick Axe. Water Bucket. 
d 
Е 
я 
EEE 
555 
НЕЕ 
Е 
© 
5554 
МЕРЕ 
NEAR, ов RIGHT AXLE- 58 8 Orr, ов Lerr AxLE- 
TREE Вох. $ © 5% >  .. Твке Вох. | 
—— : | 8 с | eae 1 pun. for shells. |5’ 
5 5 5 2 е | Зов 2pun.foevent 31 
8 a a ЗЕРЕ 2 сот. spikes, 8 
g g га Фо | ла 1 spring ditto. E 
4 3 4 1 sponge head. 2 
o 2 5 2 thumb stalls. 15| 
- ltangentscrew. 1Д 
3 ROUND SHOT. il set priming irons. © | 


“Camp Kettle. 


| 


Camp Kettle. 


Carbines strapped in front, and Blankets, Blanket Covers, and 2 Corn Secks on Vae. 
Lids of the Ammunition Boxes. 
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FOR THE AMMUNITION WAGGON OF A LIGHT 6-POUNDER GUN. 
Mode of Packing Ammunition and Stores.. 


Picket Line. Felling Axe. Тлмвев. Hand Bill. 
Grease Box, cont. 3 158. Lifting Jack. Swingletree. 
Near Box. Pair Drag Ворез. Orr 
8 SHRAF- — 
| 4 ROUND | 3 воскр | 1 Бела ај 8 ROUND у SHOE 
| . х. 
| (above) | SHOT. 12 14 lb. знот. | 8 — (аһоте), 
Е CARTRIDGES. | ||. ~ | 4 CASE SHOT 
S| 4case 1 8-10 drm, | |S s 1 | 12 145. | so agin, | (боз). 
5 внот. | сагвопсв. уш 8 58 CAR- Cam. | 100 friction 
Е 1 blue box, 95 | TRIDGES. tubes in 
=! (below). | 19 141b, containing | |y Е |, твграз. [Осе ае 
CAR- |12Shrapne = car- 
| 8 ране TRIDGES.| #0765. 778) | touch, |1 cartouch. НАДЯ 
(on lid). strap for pocket 
| 1 strap д 
| fuze box. trap. | 
Water Bucket. T 5 Ріск Ахе. Water Bucket. 
ale 
Spare | Wheel, 
(on Pj erch). П 
WAGGON BODY. 
Fore Box. 
в 10 — | g 
о 1 cartouch. * i я 
© m я 26 ROUND, 10-10 dr. bursters, 19 BOUND SHOT. | 33° 
€ 585 | im2ters | 16 45. car- zu. | $68 F 
в 382 TRIDGES, 6 | 827 3 
5 285 |i2 1b. car blue bag, cont, — 155532 
a 2 Shrap. fuzes. 
5 з 83 TRIDGES. | 50 friction tubes | 21 Cartouch. | 285 5 
695 in zinc cylinder. 
эў 8a 5 1 eartouch. | 50 brasa ie bes th 1 skein of marline. z R$ Y 
55 H do. в 5 we 
== 5 
БЕ Нино Box.—4 Reaping Hooks between the Boxes. + 
= | е 
3 = “ 15 ROUND SHOT. 10 ROUND внот. 58 
oa d 21 141b 18 Hib. Е 
= ~ Д he 
Е 5 CARTRIDGES. CARTRIDGES, D H 
я £3 1 cartouch. 1 cartouch. in З tiers. g 
5 Е 8 100 empty flannel 1 skein of Ы 
Е a cartridges. Hambro’ line. 8 
Е 6 Ibs. Slow Match. ? 
я — 


2 Grease Magazines, each cont. 14 lbs. 
Camp Kettle. Maul. 


Box, cont, 10 sets of Horse Shoes and 


Camp Kettle. [proportion of Nails- 


The first line of Waggons only carries Spare Wheels, Hand Saws, and Reaping H 
4 Spare Splinter Bars, 2 Perches, and 4 pairs of Shafts, per Battery, are distributed 
among the Waggons, and \ashed under them for transport. 
2 Carbines strapped in front, and B.ankets, Blanket Covers, and 2 Gorn Sacku strapped 
on the Lids of the Ammunition Boxes. 
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FOR A 12-POUNDER HOWITZER. 
de of Packing Ammunition and Stores belonging to the Howitzer, Carriage, 
and Limber. 


185 


Felling Axe. Ілмвев. Hand Bill. 
ar cont. 3 lbs. Pair Drag Цорев. б Swingletree, 
EAR Box. ғғ Box. 
12 SHRAPNEL іп 2 | 
tiers. 5 
1 blue box and 1 ше | а 
bag of Shrapnel — 8 |12 COMMON SHELLS 
Tm MEME NH ang 
1 knife, 1mallet, |! pi. Mip MUSEUMS. || steps. 
1 setter. buraters, Box. 4 САВИ «кот. |і тіпс cylinder cont, 
2 needles. 5 copies of In-| | 100 friction tubes, 
1 — мири for 5 18 1415, l Маск hoz оой, ы 
| xing Галев. TA CARTRIDGES, 3 
р er nnd 2 do. for shells. | E 5.4 1 cartouch, 1 мк € + 
| and bits. 2 drifts. "I 14 боя. |3 lanyards, А 
5 Аше sections.) |E & = bursters, 
2 keys. == la boxes cont. wads 
h е е пие m де and plugs} 
|1 strap for Газе box. Е —— 
|2 boxes cont. wads 
and plugs.* 
С Water Bucket. + ў Ріск Ахе, Water Bucket. 
ат. 
CNET. 
SERES. 
e 
— — 5 
i fae ыы dE с a, 
968 Loading hole diaph.- — — |: ЕР 
8һгар. = 
Fuze hole, common -- 54 Bs 8 
Vads {йв hole бар. — 130 — | 936 
Shrap. ва” 8 
Хкадв, ов Елонт AXLETREE Box. за Е 3 ОРЕ, ов LEFT AXLETREE Box. 
— — 5 ст саак МИЛАН 
2 zi | 1 Punch for | . 
1 
5 Е $3 | 2 ditto vent. 
1 rammer head. H 8 ё E В |2 сопипой 8 
1 “ “ priming Ф а | spikes. E 
1 spring ditto. | 4 
| 1 sponge head. 2 thumb stalls. з 
1 tangent = 
| screw. 
Camp Kettle. Camp Kettle, 
Е 
8 


2 Carbines strapped in front, and Blankets, Blanket Covers, and 2 Com Sacks on 


the Lids of the Ammunition Boxes. 
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FOR THE AMMUNITION W 


STORES ON CARRIAGES, [РАВТ v. 
AGGON OF А 12-POUNDER HOWITZER 


Мод of Packing Ammunition and Stores. 


Picket Line. ^ Felling Axe. Тливкв. Hand Bill. 
Lifting Jack. 
Grease Box, containing 3 lbs. Pair Drag Ropes. Swingletree. 
Near Box. Orr Box. 
12 SHRAPNEL, in 
2 Чета. ' 2 С0ММОМ | 12 ом, вивиз in 
1 blue bag, contain- 6 SHRAPNEL, Мю 2 tiers. 
ing 12 Shrapnel 18 lb Box. | 4 саве внот. | 2 black boxes, 
RC fuzes. с ЖЕТБІБСЕЙ each containing 8 
£11 blue bo: i ШЕРІ 18 1419. common fuses. 
5 Z, contain- "За || CARTRIDGES, 
&| ing12Shrapnel | 1cartouch. ||2259 50 brass tubes and |; 
Y fuzes. Bo 1 cartouch 50 friction tubes 
1 strap for fuze | 18 20 drm. ШЕЕ * | in zinc cylinders. 
box. bursters. | 7786 14 602. 1 tube pocket 
6 portfires on lid. parete ҮШ өнер; 
Water Bucket. di i Pick Axe. Water Bucket. 
> 
е 
ёа [X 
Spare J Wheel. 
(on Perch). 
Fore Box. 
— "d 
т D 16 SHRAPNEL, Ш | EPE ы 
8 ще 2 tiers. 28 141b, $35 3 
с 45 811b CARTRIDGES, 16 SHRAPNEL, in | 3 2 $58 
Зов | Cups 2 tiers. ger Ё 
а йез 1 cartouch, 1 cartouch, age 4 
8 222 i slow match, man В 
5 пее | 3 blue bags, each 32 20 drm, 6 Ibs. Zee 
В d jcontaining12Shrap-| dursters. FP 2 
59158 nel fuzes, ~ но 
така F 
= 5 8 Hixp Box.—4 Reaping Hooks between Ше Boxes, af 
23 т 
ЕЕ 4 COM. SHELLS, | a 
за 16 COM: SHELLS, 28 14 1b 4 CARCASSES г 
£ в 8 ша ko CARTRIDGES, (below). Н 
= „= 100 empty flannel 
= $t cartridges. 1 cartouch. А ари i 
T 5 е 
а 8 3 2 ——— ach 28 бог. 1 skein Hambro’ 5 
5 
Е ma 16 com. fuzes. bursters. line. В 
а 1 ditto marline, а 


2 Grease-mag., each cont, 14 lbs, 
Camp Kettle. 


Box, cont. 10 sets Horse Shoes, and pro. of Nails 
Maul. Camp Kettle. 


The first line of Waggons only carries Spare Wheels, Hand Saws, and Reaping Н! 
4 Spare Splinter Bars, 2 Perches, and 4 pairs of Shafts, per Battery, are distributed 


among the Waggons, 


2 Carbines strapped in front, and Blankets, Blanket Covers, 


‚ and lashed under them for transport. 
3, боса Sacks 


strapped on the Lids of the Ammunition Boxes, 
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FOR A 9-POUNDER GUN, 


-Mode of Packing Ammunition and Stores belonging to the Gun, Carriage, 
and 


Limber. 
Felling Axe. Ілмвкв. 
‘ease Box, cont. 3 в. Pair Drag Корез, 
NEAR Box. 
4 CASE SHOT. 
1 knife. 1 funnel.| 6 ROUND внот. 5 
1 blue box,contain-| 8 2415. CAR- Е 
ing 8 Shrap. fuzes. TRIDGES, E 
1 mallet. 2 needles.| 6 portfires on Е 
1 extractor. lid. 
1 scissors. 1 setter.| 1 cartouch. 
20z. worsted. MID BOX. 
1 set fuze borers | 
— E 
181 ог х.! гад 
trap deis 6 SHRAPNEL. washer. 
1 box for wads and| $ 2415, car- 1 linchpin. 
plngs.* TRIDGES, 
5 fuze sections. 2 couples. 
5 copies of Іпвігас-| 6 15 drm. 
tions for fixing bursters. 
2 ditto for shells. | 1 cartouch Trammer 
ldriver. 2 keys. head. 
HM. 
Water Bucket. 
d 
В 
FEE 
Fuze Hole— 3. ЕН 
Plugs. 1 Loading Ноје— 3. $2 5 
Vads, Loading Hole— 30. я E a 
mua 
FEE 
NEAR, ОВ RIGHT 3 за 
AXLETREE BOX. » 228-4 
2 75 pass 
a g аз” е 
ЗЕН 
À @ 
1 set priming irons. H E "i 


1 sponge head. g Б 
1 5 Е 
| & à 


saci cepto. шй 
Camp Kettle. 


Claw 
Hammer. 


GUN. 


Pick Axe. 


Hand Bill. 
Swingletree. 
Orr Box. 


4 CASE 
внот. 


6 ROUND 
внот. 


8 241b. CAB- 
TBIDGES. 


1 cartouch, 


'epsds 


6 ROUND 
внот. 100 fric- 

tion tubes 
in zinc 


cylinder. 


821. CAR- | 
TRIDGES, 


3 lan- 
yards. 


1 cartouch. 


Water Bucket, 


OFF, OR LEFT 
AXLETREE BOX. 


vent 2 
Punches f shell 1 


2 com. spikes. 

1 spring ditto. 

2 thumb stalls. 

2 spare tangent 
screw, 


‚ | 3 Ibs. Slow Match. 


Camp Kettle. 


2 Carbines strapped ín front, and Blankets, Blanket Covers, and 2 Corn Sacks on We 
Lids of the Ammunition Boxes. 
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FOR THE AMMUNITION WAGGON ОҒ А 9-POUNDER GUN. 


Моав of Packing Ammunition and Stores. 


Picket Line. Felling Axe. ТАМВЕВ. Lifting Jack. Hand Bill. 
Grease Box, cont. 3 Ibs. Pair Drag Ropes, Swingletree. 
наи Мклв Вох. Orr Вох. 
рит 
| | | 
4 COMMON САВЕ. 6 жалар век, мъ | 6 к та | 4 COMMON CABE. : 
50 empty flannel| CARTRIDGES, Box. | — | 
cartridges. |8 portfires on lid. | у | CARTRIDGES | 1 tube pocket | 
€ | 1 cartouch. IE Leartouch, | with strap | 
В 1 blue box, con- аа —— — i 
е Ј 15 = 
taining # Shrap-| 6 SHRAFNEL. |8 50 friction tubes; 
& nel Гален, 4 в туча + | е т | — qe 
CARTRIDGES, 55| в 2t lb. 
1 strap for fuze!6 15 drm. bursters| |- = = | | CARTRIDGES. |50 brass tubes in 
yox. Leartouch. | L^ 1 cartouch. | zine cylinder. ; 
- 1 — аЛ hand Ба ү 
Water Bucket, Pick Axe. Water Bucket. 
$ 
& |t 
Spare] Wheel, 
(on Perch.) 
BODY. 
FORE BOX. 
~ a | 
КЕЕ | 16 ROUND SHOT. ; reri 8 ROUND внот. БЕН 
E] s CARTRIDGES, EE! 
5 8 241b. - Mab |288 » 
8 „28 = | савтирска, 18 15 drm. Витейегв. ы | 89° = 
$253 — eiii 
233838 t це bag, cont. 8 ~ 
am + ё, 1 ch, Shrapnel fuzes. 1 cartouch, Ев is 
БЕСА Р 555 
RE HIND BOX. Ез 
8 3 4 Reaping Hooks between the Boxes. ЕН 
aig | mm 5: 
а: 4 " ROUND SHOT, 
Е Б Е | 8 ROUND внот. | 8 ROUND внот. in two Чега,’ 4 
^2 — ат тече? 
Se 221 мань, 14 2¢ Ib. ааа $ 
Е 5 к 3 CARTRIDGES. | CARTRIDGES, Е Ер 
1 skein marline. 
я d | lcartouch. | 1 cartouch, 1 ditto Hambro’ % 
Е : | line. | 
=: 608. - - - , - - - 810% - - - | + - - match. 1 
i 1 
2 Grease-mag., each cont. 14 lbs, Вох, cont. 10 sets Horse Shoes and pro. of ХАЛА 
Camp Kettle. Maul. Camp Kettle. 


The first line of waggons only carries Spare Wheels, Hand Saws, and Reaping-hookt. 
4 Spare Splinter Bars, 2 Perches, and 4 pairs of Shafts, per Battery, are distributed 


among the Waggons, and lashed under them for transport, 


2 Carbines strapped in front, and Blankets, Blanket Covers, and 2 Gorn Backs «рге! 


on Ше Lids of the Ammunition Boxes. 
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FOR A 24-POUNDER HOWITZER. 
ode of Packing Ammunition and Stores belonging to the Howitzer, Carriage, 
and 


Limber. 
Felling Axe. Ілмвек. Hand Bill. 
Grease Box, cont. 3 lbs, Pair Drag Ropes. Swingletree. 
Near Вох. Orr Box. 


| 
А | 
12 —— 2 30 е. Š 122. CARTRIDGES; 
1 blue box — blue bags, each 1 black box, containing 10 
8 Shrapnel fuzes; 1 | common fuzes ; 
knife; 1 mallet; 2 needles; 1 ET Н ' 
extractor; 1 pair scissors; 1 set- | 3 lanyards; 1 tube pocket, with 


Е Prolonge. 


ter; 2 ozs. worsted; 1 set fuze strap ; 
Ken. and bits; 1 strap for fuze 100 friction tubes, in zinc 
х. ylinder ; | 
5 copies of Instructions for fix-| Вох. SEE t 
ing fuzes; 2 ditto shells; 5 fuze 1 cartouch; 8 1302. bursters ; 5 
sections; 1 driver; 2 keys; 2| | 5 1 box for wads and plugs.] 
drifts; 1 box for wads and plugs.* 3 Жы 
ЕБЕ | | — — 
in? ti #3 ЕЙ | 4 COMMON BHELLS Yower (ме 
12 SHRAPNELL, іп 2 tiers. 85% 4 ООММОМ САВЕ 4 . 
eese | |Z] | {ох cec nter tler, 
Water Bucket. С Pick Axe. | Water Bucket. 
* t ы 
common - ~ - — та 
Fuze hole ( diaphragm ) g н 28 
| Shrapnel | ~~ Peo 
Loading hole, йв %-- ех Я 
phragm Shrapnel - а. 
| Fuze hole, common – ~ = – —75 FEE 
fads ( Loading hole, dia- 1 06 3B 
phragm Shrapnel - — 4548 
EEEE 
Мелв, ов Висит a 8% Orr, ов Lert 
AXLETREE Box. $ E 8 А AXLETREE Вох. 
а 639 
| 9 & р 2 vent and 1 shell 
unches. 
1 set priming irons, “|” 2 — spikes. 
1 sponge head. 1 spring do. 


2 thumb stalls. 
1 spare tan. screw. 


31bs. slow match. 


1 rammer head. 


Camp Kettle. Camp Kettle. 


HOWITZER. 


3 Cabines strapped in front, and Blankets, Blanket Covers, anà Corn бабка on the Lids 
of the Ammunition Boxes. 


. 


190 PACKING STORES ON CARRIAGES, [raer y. 


FOR THE AMMUNITION WAGGON OF A 24-POUNDER HOWITZER 
Моде of Packing Ammunition and Stores. 


Picket Line. Felling Axe. Ілмвев. Lifting Jack. Hand Bill. 
Grease Box, cont. 3 lbs. Pair Drag Ropes. Swingletree. 
Near Box. Orr Вох. 
| 
12 2] Ib. CARTRIDGES, 
12 24 Ib. CARTRIDGES, 8 130%, bursters, 1 cartouch, 
1 сатфочећ, 12 30 drm. bursters. Мъ 1 black box, containing 
1 blue bux and 1 blue bag, each BOX. 10 common fuzes. 
E containing 8 Shrapnel fuzes. 1 tube pocket with strap. ||, 
$! 1 strap for fuze box. ч 50 brass and 50 friction tubes in | 
е 5 zinc cylinders. 5 
8: За d 
РЕ. | | 4 соммох SAELLS 1 jower tier, 
12 SHRAPNEL, іп 2 tiers. yE &| | 2 COMMON case uum 
6 portfires on 14. БЕЗ 4 COMMON SHELLS tièr. 
Зе | | 2 COMMON CASE = 
Water Bucket. Pick Axe, Water Bucket, 
we fE 
Aa jà 
Spare Wheel. 
„(от Perch.) 
BODY. 
Fons Box. 
з p 
‚ ще 18 211b. ms ь 
B ЗЕЯ CARTRIDGES, So. ig 
8 255 18 30 drm, HER 
Же? Ђигавегв, 18 SHRAPNEL, in 2 tiers. Е ae H 
S895 1 cartouch. BEBE, 
8 Bese 2 blue bags, 61b. slow match. 28554 
e^ За 2 | each containing EPIO. 
; 5 | 8Shrapnel fuzes. орт 
ү ра == ТЕ. 
Ра 87 Hip Box.—4 Reaping Hooks between the Boxes. ? Неа 
. Я АИА а ыс СИЕ қартайды, — * "^A 
5% 5 ЕЗ 
Barocc л. ME 5; 
5: Т а г. | CARTRIDGES TÉ 
t Бов 8 9 COMMON SHELIS, пррег tier. . . се 
VA du 1 skein Marline. | 16 13 ЋЕ 
gos 1 skein Hambro’ line. — | biata, | 
Б 83 | 50 empty flannel cartridges. | шаны: 
е = | 2 black bags, each containing 1 cartouch. | 
ч 10 common fuzes. сага d 
2 Grease Magazines, each containing 14 Ibs. Box, containing 10 sets of For 
Shoes, and proportion of Һай» 
Camp Kettle. Маш. Camp Kettle. 
The first line of Waggons only carries Spare Wheels, Hand Saws, and 


Reaping Hooks, 
4 Spare Splinter Bars, 2 Perches, and 4 paira of Shafts, per Battery, are distributed 
among the Waggons, and lashed under them for transport. 
„2 Carbines strapped in front, and Bianket Covers, sna 2. Com kena ЗАДЫ 
on the Lids of the Ammunition Boxes. 


PACKING STORES ON CARRIAGES. 
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FOR A 12-POUNDER GUN. 


de of Packing the Ammunition and Stores belonging to the 
Gun, Carriage, and Limber. 


Felling Axe. 
cont. 3 lbs. 


EAR Box. 


2. CARTRIDGES. 
. cartouch. 
ortfires on lid. 


HOT; 2 needles; 
t; 2 ozs. worsted ; 
; 1 setter; 1 blue 
itaining 12 Shrap. 
1 scissors; 1 strap 
3 box; 1 set fuze 
nd bits; 1 funnel; 
wtor; 2 keys; 1 

5 fuze sections ; 
в Instructions for 
2 ditto for shells; 
; 1 box of wads 


gs* 


D внот, in 2 tiers. 


'ater Bucket. 


ме Ноје- - 
yading Hole- 
ig Hole - - 


5 
5 
0 


Kettle. 


6 20 drm. bursters. 


Тлмвек. 


Pair Drag Ropes. 


Prolonge. 


Мо Box. 


6 SHRAPNEL. | 


6 41b. 
CARTRIDGES, 


Hand Bill. 
Swingletree. 


Orr Box. 


9 4 lb. CABTIDGES, 


1 cartouch. 


*apedq 


1 cartouch. | | 


З САВЕ SHOT; 1 tube pocket 
with strap; 100 friction 
tubes in zinc cylinder; 
3 lanyards. я 


6 ROUND SHOT, іп 2 tiers. 


Pick Axe. Water Bucket. 
E 
< 
= 
в 
ae 
ЗЕЗЕ 
8283 
шас 8 
мыз 
ysa OFF, OR LEFT 
32g 3 AXLETREE Box, 
as Soo — 
22 gs Е! 
иа 1 pun. for shell;| . 
Б ggg 2 for vents; 2 |5 
ы gay couples; 2 com. | 5 
а dO spikes; 1 spring E 
— — до.; 2 th. stalls; Е 
5 1 set pr. irons; | я 
Eg 1 drag washer; É 
8 8 spare tan. screw | = 
= and linchpin. $2 


. 


B 


Camp Kettle. 


5 
лев strapped іп front, and Blankets, Blanket Covers, and 2 Com Saws 
on the Lids of the Ammunition Boxes. 


192 PACKING STORES ON CARRIAGES. [PART у. 


FOR THE AMMUNITION WAGGON ОҒ А 12-POUNDER GUN, 
Mode of Packing the Ammunition and Stores. 


Picket Line. Felling Axe. Ілмвев. Lifting Jack. | Hand Bill 
Grease Box, cont, 3 lbs. Pair Drag Ropes. Swingletree. 
Мелк Box. Orr Box. 
8 41b. | 
4 SHRAPNEL 
(below). Саратога. 1 tube pocket, 
1 skein of 6 BOUND внот with strap. 
i Marline. . | (below). 50 brass tubes 
E| 1 do. Hambro’ ema || in zino cylinder. i 
я у 841. 841. дала | 
1 рүче Ъох, соп- CARTRIDGES, rw 4 CARTRIDGES. 2; 
taining 12 Shra; rm. |. 
nel fuzes. idi прие, В 4 в. 1 cartouch. 00 па d 
1 cartouc БЕ 8, | 6 вооко SHOT. ' 
1 strap fuze box. 5 portfires on па |2 = 8 | 
Water Bucket. Pick Axe. Water Bucket. 
i|. 
& [ы 
HE 
Spare | Wheel 
(on Р} erch). 
Еовк Вох. : 
т К ee a 5 ю 
28 ee 12 410, | # g 
7 Фа ow). om Ig" 
+ 23 A SHRAPKEL CARTRIDGES. 12 41b. | Ез Е 
В 55 (above), 2 20 im. CARTRIDGES. 3 m 5 
9 Se empty fannel чеш. 1 cartouch, ЗЕ 5 
= сат! в. 
5 A blue bag ынды 8 ROUND SHOT | -HRH 
5888! containing 12 | в вуварккт, ЕРЕН 
Bi Б,: Shrapnel fuzes. У | ШЕН 
“ә Шш! -- БР 
А ЕЕ: 58 Ник Вох. Foe 
EE s 4 Reaping Hooks between the Boxes. H зе 
"E павета ip | 
5 Spare 8 
ё да 1241. 12 41b. i 
5 Е 8 CARTRIDGES. CARTRIDGES. Sponge head. | 8 
ЕЯ 5 1 cartouch. 1 cartouch. 6 lbs. | З 
= Ua slow match. а 
8 с SROUNDSHOT | 8 ROUND SHOT | 
Е ще (below). (below). E aUe Н 
с —— 


2 Grease Mags., each cont. 14 lbs. Вох, cont. 10 sets of Horse Shoes and pro. of Nails 
Camp Kettle. aul. Camp Kettle. 
The first line of Waggons only carries Spare Wheels, Hand Saws, and Reaping Hooks. 
4 Spare Splinter Bars, 2 Perches, and 4 pairs of Shafts, per Battery, are listributed 
among the Waggons, and lashed under them for transport, ] 
2 Carbines strapped in front, and Blankets, Blonket Covers, and & Gorn Banka atreqped > 
on the Lids of the Ammunition Boxes, 


BT v.] PACKING STORES ON CARRIAGES, 193 
FOR А 32-POUNDER HOWITZER. 


Mode of Packing Ammunition and Stores belonging to the Howitzer, 


Carriage, and Limber. 
Тливкв. 
Felling Axe. Pair Drag Ropes. Hand Bill. 
Grease Box, cont. 3 в. Prolonge. · Swingletree 
Nezar Box. Мо Box. Orr Box. 
ЖЕ суа. 
2 SHRAPNEL, 4257 с МОН Балқы. | 2 соммох SHELLS. 
240 drm. bursters, 1 cartouch. 2 31b. CARTRIDGES. 
2 31b. CARTRIDGES, * | 2 1802. bursters. 
1 cartouch. 50 friction іш bes in 1 cartouch, ғ 
8 тіпс су! 4 П 
4 on — 4 COMMON SHELLS. F 
4 40 drm. bursters. 4 31b. CARTRIDGES. 
1 cartouch. 4 18 ог. bursters, 
5 portfires on На. | 1 cartouch. 
Water Bucket. Pick Axe. Water Bucket. 


* This Box should contain, in addition, the following Stores :— 
1 blue box, containing 12 Shrap. fuzes; „ї for fuze box; 5 copies of Instructions for 
кое; 1 mallet; 2 funnels; 2 needles; < fixing fuzes; 2 do. Тог shells; 5 fuze sec- 
extractor; 1 scissors; 1 setter; 2 oz. of Ё tions; driver; tube pocket with strap; 2 
rsted; set fuze borers and bits; 1 strap | keys; 2 drifts; 2 boxes for wads and plugs. 


18% 2nd 
Box.Box. 
& n le send — 8 
i Е E ы hole ћгарве] — 6 
әз 
i PES 
ыша iaphrm. Shrapnel — 6 
meee 3 fuze hole, common 90 — 
ВЕР = |loading-hole, 
Е FEE diaphrm. Shrapnel — 68 
Tzar, ов Конт AXLE- . ЕЕ Su Orr, ов LEFT AXLE- 
TREE Box. i ва ii TREE Box. 
D а 
— В Е oe 3 lbs, slow match. 
ев, = 
1 dras vadis: Е = са E 1 punch for shells. 
1 2 punches for vents. 
1 1 spare tangent screw. 
1 2 common spikes. 
1 1 spring ditto. 
2 thumb stalls. | 
Camp Kettle. 
HOWITZER. : 
2Carbines strapped ín font, and Blankets, Blanket Covers, and 2 Corn Sacks on the 
of the Ammunition Boxes. 


о 


194 PACKING STORES ӨХ CARRIAGES. [РАВТ v. 


FOR THE AMMUNITION WAGGON ОҒ A 32-POUNDER HOWITZER. 
Mode ој Packing the Ammunition and Stores. 


Picket Line. Felling Axe. LrwBrR. Lifting Jack. Hand ВШ. 
Grease box, containing 3 lbs. Pair Drag Ropes. Swingletree. 


Near Box. Orr Box. 
| 


1 PENIS — и 
1 skein of | 1231. 'Вше box, con- | 
| 


Е mue Rt] пина 

. TRIDGES. · 2е8.| : соп! Г CAR- 

zi bro' line. 1 fuze box |!10common| TRIDGES. |50 friction tubes 
$| 6 8НВАР- | 10 40drm. strap. Тотев. 

5 NEL, in bursters. | 4 SHRAPN 12 180z. tubes in sine 
0: 2 tiers. 2 tiers. 6 соммох | bursters. су 


SHELLS, Ж 
| ‘case. in 2 tiers. | 1 cartouch, — | 
' 6 portfires-, - -on - - - - lid. 
1 
Bucket. Yg ж Pick Axe. Water Bucket. 
HAE 
— 00 ы 
Spare] Wheel. 
on (Pe| rch). 
BODY. 
А ___ Fore Вох. 
ond — 

. 8 = Bs g LJ 
5 р 9 31. 6 31. ER ы 
3 HZ 1 blue bag, con CARTRIDGES, canrmipcrs, |35508 
E] z ё 5 — — 1 cartouch. $ 58 i 
8 3 5 5 гарпе! fuzes, 6 — 1 cartouch. HI я 

: 12 40drm. bursters.: 
a 85 868 ни т | 50 empty flannel | 3 1802. bursters. 8 $ Е 
а 8388 е cartridges. З COMMON SHELLS.| MEF э 
55885 | ВИФ 
аа % Ніхр Box. Е vg 
A + 4 Reaping Hooks between the Boxes. 55 
ЕЗ ши dA LORI ек B |955 Н 

НЕ | вз. 9 зї. 2 black bags, | af 
294 | CARTRIDGES. CARTRIDGES. each containing | 5 
өз 5 | 10 common fuzes. ; Ра 
дз ` leartouch. 1 cartouch. 4 COMMON SHELLS, | PE 
= Sg | and 2 carcasses, 8 
Е ЕЗ З 1802. bursters. | 10 1802. bursters. іп 2 tiers. 

as | i 8 
= 2 ! 1 linchpin. 8 

в y 3 COMMON SHELLS. | 6 COMMON SHELLS, 2 couples. ! "d 
a 8 washer. | а 
а Щ , 6 13. - - |- - slow - - - - match. | 5 

__ ЖР СҰРАСА wil 
2 Grease Марв., each containing 14 Ibs. Box, containing 10 sets of Horse-shoes 


and proportion of Nails. 
Camp Kettle. Maul. Camp Kettle. 

The first line of Waggons only carries Spare Wheels, Hand Saws, and Reaping Hooks 
4 spare Splinter Bars, 2 Perches, and 4 paire of Shafts, per Battery, are distributed 
among Ше Waggons, and lashed under them for treneport, 

2 Carbines strapped in front, and Bloukets, Blanket Covers, und. Corn Taika 
strapped on the Lids of the Ammunition Boxes, 


РАВТ Ү.] PACKING STORES ON CARRIAGES, 195 
FOR AN 18-POUNDER GUN, ON BLOCK TRAIL CARRIAGE, 
Mode of Packing the Ammunition and Stores belonging to the Gun, 


Carriage, and Limber. 
Ілмвев. 
Pair Drag Ropes. 
Grease Box, cont. 31bs. Felling Axe. Barrel Fack. Hand Bill. Swingletree. 
Хелв Вох. Orr Вох. 
—— — — — ——— 1 
3 round shot. 3 round shot. 
3 grape shot. 
1 black box, cont.8 | e common — 
(Көзе wads and | shells. 6 round t => 
ugs, cont. 4 fuze shot. 4. 
plugs and 46 | 1 Md tangent 
do, wads. | е, 
Ue fim Мык) ав, 1 fore eight, | 
іп zinc су т. | cartridges. Мо. ћ | 
„|14. Вох. 1 hind sight. is 
2 | 1 fuze extractor, 126. |5 fixing screws, Е 
& | 3 os. worsted || cartridges. | setor Taze borers | 
7 | 2 keys for shells. ИГЕ „РЁ and bits, 
1 tube pocket with Dursters. iV Р of priming 
— Де та 1 scissors. 
5 fuze sections, {Е 4 2 thambstalls, 
5 Instructions for 82 НА 1 cartouch. |1 — P + 
fixin Е 2 punches for уеп 
2 ditto for shells. 1 ось, 5 ua і | 2 common spikes, 
1 funnel, 1 driver. 1 spring spike. | 
1 strap, fuze box 1 punch for shells. | 
Water Bucket, Pick . Water Bucket, 


E E 
i |ui 
ы [5 
На E n -43 
aS 8 i 24% 

5 2 & 58 
8 в ЧЕ Sopa 
E т H 5 ELEL 

- 5 €" = 

Shifting 


Roller, 


Pincers, 
Spanner. 
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FOR THE AMMUNITION WAGGON OF AN 18-POUNDER GUN. 


PACKING STORES ON CARRIAGES. 


Mode of Packing the Ammunition and Stores, 


[PART У. 


Ілывен. 
1 Picket Line. 
Grease Box, cont. 38. Felling Axe. Lifting Jack. Hand Bill. Swingletree. 
Near Box. Orr Box. 
3 round shot. E 
round si ы 
3 grape shot. € 23 
1 fuze box, | 6 common shell. | ~ $ 6 round shot. | 3 round shot. 
containing 8 s - 
common fuzes. |12 61b. cartridges. Mm 3 case shot. 
3 |1 fuze box strap. Box. 2 
Е |50 friction tubes| 6 10 ол. bursters. 12 610, сагітійдев 1 өкеп ой |$ 
а and ы marline |5 
10 brass tubes 1 cartoucb. - 
in zinc Ф 5 1 skein of 
linders. 4 portfires on lid. | |82 1 cartouch. Hambro' line. 
1 tube pocket ЕД 
and strap. 9 8 
= 
Water Bucket. 5 Pick Axe. Water Bucket. 
AE 
ЕТЕ 
4 Wheel 
on Е ). 
BODY. 
Еове Box. 
Б = 6 round shot in 4 portfires | on 14. 3 ші 5 
855 2 tiers. Заем 
bs 85 6 common shells. 6 round shot. 8% 8 Е 
mS 1 black bag, РЕ 
4288) containing8 | 9615. cartridges. | 9 6 Ib. cartridges. | b 8 г 
8 ЗЕ common fuzes. 5% e; 
-5 2, 6 10 oz. bursters. 1 сагіоосћ. | ZB 5%; 
КЩО 413. slow match. ЕВЕ: 
а A 1 cartouch. ва 
Нко Box. 
А 6 round shot in 
зя 3 6roun ot. 6 round shot. 2 tiers, 
ЗЕ 
б RO 
= Б | 961b cartridges. | 9 6 Ib. cartridges, | | rammer head. 
4 Е 3 1 sponge head. 
ЕЕ 1 cartouch. 1 cartouch. 
с 10 empty flannel 
cartridges. 


2 Grease Mags., each cont. 14 Тов. Camp Kettle. Camy Kettle. 
^ 1 spare Perch, and 1 pair of Single atta yer Rag аа 


2 spare Splinter Bars, 


Жаза. 


distributed among the Waggons, and lashed under toem for аах. 


вт v.] PACKING STORES ON CARRIAGES. 197 


12-POUNDER ROCKET CARRIAGE. 


Mode of Packing. 
1 Felling Axe. FER ынын. 1 Swingletree. 
— 6 Portfires on Lid. 
1 Grease-box, cont. 3 Ibs. 1 Hand Bill. 
22 rockets. 
= 22 rockets. d 
е 1 canvas cartouch. Қ 
е 1 canvas cartouch. 3 
2 | Бо bursters. Ф 
a 50 bursters n 
6 portfires on lid. 
1 Рек] Axe. 
1 Water Bucket. $ 1 Water Bucket. 
HE 
2 Portfire Sticks. 
яа E ; 
"au 2 E 9 8 
НЗ E Е 
555 Заз 2 3 3 
ihi ЗЕ 
8258 1 а 
“ем ча % 8 Е 
е | E 
8312 
3 са 3 
5. g $ ЗА 
ма E Е ыы 
8 i 3 23 
8 Е = В 
E 8 + 8 о“ 
- 3 ~ 
8 i 
= 


Box, containing 10 sets of 
Horse Shoes and a 
proportion of Nails, 
2 couples for traces. 


1 Drag Waster. 


198 PACKING STORES ON CARRIAGES. [PART V. 


6-POUNDER ROCKET CARRIAGE, 


Felling Axe. Pair Drag Ropes. 1 Swingletree. 
6 Portfires on Lid. 6 Portfires on Lid. 
1 Hand Bill. 
IT 
44 rockets, i 44 rockets. 
$ | 1 canvas cartouch. 5 E 1 canvas cartouch. | 7, 
$ i 
Я | 108 bursters. 5 Ё = | | 108 bursters, В 
m" to + 
6 rocket leaders. 88 5 6 rocket leaders. 
Ca um а 
1 Grease Box, containing 
3 lbs, grease. 1 Pick | Axe. 
1 Water Bucket. Е 8 1 Water Bucket. 
a 
2 Portfire Sticks. 
| = i Қ 
ls; 3 2f 4 
* е 8 = = 
sah El [585 : 
$94 S 218 Е с E 
Eis ;8 е5 БЕ я 5 
AS atas кетст 2 
me © 5 м 
Е] 5% ES eR Е ЕЕ 5 E 
858 528 - ~ е а 
ANA ANA = 
| 
1 
| | 
3 А 5 ЕК | 
ЗА 3 © | 3 2. 
ds 3 Е |! · ЕН 
ag 8 9 | В 55 
Сы z Е 200% В 
© { і 
| а 
| 
| өзегі Ші 
Ида — — 
Horse Shoe Box, containing 


10 gets of Shoes and a pto- 
portion of Nails. 


PART V.] PACKING STORES ON CARRIAGES. 199 


SMALL ARM AMMUNITION WAGGON. 


Mode of Packing the Ammunition and Stores. 


LIMBER. 
1 Lifting Jack. 
1 Picket Rope. 
1 Pair of Drag Ropes: 
1 Felling Axe. T Swingletree. 
1 Grease Box, containing 3 lbs. 1 Hand Bill. 


12 Ammunition Boxes, each containing 480 rounds of small.arm 
ammunition, viz. :— 


А---------- а елена В 
d - 
5 Cartridges, ball, 1853 pattern, 24 drams 5,760 л 
ё Caps Percussion - - - - ~ 8,640 Е 
= Boxes, zinc, for ditto - - - - 12 Ф 


Моте, —Ј7 only 8 boxes are carried, the partition A В is re- 
quired in its place; when not used, it is carried. on the top 


of the ammunition bozes. 
1 Pick Axe, 
1 Water Bucket. А 1 Water Bucket. 
ЭН 
Ala 


24 Ammunition Boxes, each containing 480 rounds of small arm 
ammunition, viz. :— 


Cartridges, ball, 1853 pattern, 24 drams 11,520 
Caps Percussion - - - - = 17,280 
Boxes for ditto, zinc - - Е t 24 


2 pairs of pack saddle ladders on lid. 


2 Grease mags., each containing Вох, containing 10 Sets of Horse Shoes with 
14 Ibs, proportion of Nails. У Lancnpin, 
1 Drag Washer. 2 Couples tor Traces. 
1 Camp Kettle, 1 Maul. 1 Comp Kette. 
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с. 
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PACKING STORES ON CARRIAGES. [PART у. 
FOR THE STORE WAGGON OF 4 
1 Camp Kettle (under). 
Materials for the use of Artificers. 
For Wheelers :— For Collar Makers:— 
Bolts, Tire, with collars .. 6 e [inh. 2... 
Cords, Forage, for tent lashings . 36 пзп. . . . e 
Felloes, ash, rough, of soris . . 6 2,3 і ig eae hs 
Glue. . . . . . © 18. 6 мер пр ооо 
Grease, . . Vous ups Sword Belt. . . .. 
Brads . №.94 „ 4 Japanned,linch . . . 
32 ва 5 фт. . ... 
Clasp. . {зз » 6 È Е Ж Қаса 
39 ,„ 65% = ЕИО И 
s „зи. ..... 
Nails 57 „ 12 MERAS o ..... 
Clout, chisel (вр „ 12 и 
pointed. је » 16 AE... .- 
62 „ 6 эм 
63  , 15 2 Backband . 
Tire. .... „ 6 » 1 Belly 5 
Rings, with starts . . . . . 12 Brushes, Harness, Вага. 2... 
Spokes, oak, rough. . . . . 9 Basis Brown. . . . . .- 
Loo 2... о 12 Cord, Whip . . . . . № 
14 inch 1 Хо. 207 . .24 Сов......... 
Screw: 226 . .36 Dubbing . . . . . . № 
Поп. 14 , »206 . .48 Duck, Rusia . . . . . уф 
„ 203 . .48 Hameslrn . . . .. 
+ > 242 48 
” ... 20 Наг {н — E 
Staples, "OU оге... we н 
ron Round (Large . . . 3 Bride . .. 
* ( crown. Small . . . 9 eavy . . 
Stones, rag . . . . . . .2 Brown (Light . . 
Straps, side апл, . . . . . 6 Hides Saddle Seat. . 
Tires for wheels, streaks . . . 6 ' атасы 
Turnbuckle, small. . . . . 6 f. ol. .1.. 
White Ноге . .. . 
For Smiths :— Lanterns, Tin. . e . . . 
Hooks curb. . . e e . 100 50108, . . 
» 51» . . 
‚ 52,... 
Nails Tack, ( „ 70, . . · 
жЕ и, deos 
.2,... 
i „ 13» . * 
даса. .... 
оп. Sweet. . . . 6 » 
Pans, Тіп ОП. . . . .. 8 
Plates, Waist, Sword Belt . pairs 
Ri Sword Belt . . . 
шев . ad aioe іе 
көре. V need o. D 
те . e se . уб 
Skins, puer Бас... i . 
Жах Back. .. .. » 


1 Camp Kettle (ander). 


-ъ LP 


PART У.] PACKING STORES ОМ CARRIAGES, 201 


12-РООМРЕВ ARMSTRONG GUN BATTERY. 


1 Shovel. 
ош 
i^ - 
3 8 1 Linchpin. 2 
Ез ~ 
»E 1 Washer. 
yE 8 g 
. За & | 2 Couples for Traces. g + 
| 3s ы 32 
8 Я SE 
ВЕ Е Ба 
E 2 d Remaining part of set of Iron- EE 
x ou ET work, consisting of ps 6 
= 
БЕ EE 5% (First portion in брате E 
RS Gun Carriage). 
2 | Trunnion Plates . . . . 2 
n Capsquares. . . . . . 2 
d - Bands for Axletree bed . . 2 а ~ 
+: E я 8 8. 
5 Saddle Metal . . .. . 105 = 
~ 
кога i 5 Traversing Screw for ditto . 1| È н У 
Lever, iron, for ditto oes = 
р Shoe. 6 » iron, e.’ ЕР 8 
Ф 
за E Plate for turning in Fuzes . 1| 8 = 
= о 
Ж: Screwdriver... . . 1/9 * 
m . о 
E Keys for Capsquares . . . 4 Р ? 
. Q 
. ET Socket Metal for spare Vent. 1 
^^ Bolts of sorta 65.5 .12 
. P COS 
ыз Е H г. = 
8 А Spring Locks, with keys (in ш 
.... Ез = | case). .. . .. . 6 3 
E в Е 5 * 
-Е S | Collar Makers Tools packed 5 
men 5% т in Trays seta. — - 8 
Я | а? 
гіз % 
Е H 5 Coppers, Breech .... 4 Е 
asss | ЁЁ Rings for Ventplece . . . 415 
е 


E 


1 Враде. 


[РАВТ У. 


PACKING STORES ON CARRIAGES. 
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FOR THE SPARE GUN CARRIAGE OF A 12-POUNDER 


ARMSTRONG GUN BATTERY. 


Mode of Packing the Stores belonging to the Carriage and Limber. 


Тлмвев. 


1 Felling Axe. 
1 Grease Box, containing 3 lbs. 
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1 Ріск Ахе. 


1 Water Bucket. 


1 Water Bucket. 
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FOR THE FORGE WAGGON OF А 12-POUNDER 
ARMSTRONG GUN BATTERY, 


Моде of Packing the Stores. 
1 Felling Axe. LIBER. 1 Swingletree. 
1 Grease Box, cont. 3 lbs. 1 Hand ВШ. 
Veterinary surgeon's юрене > 1 
Smith's tools, set . nu 
А Tools, special set . . . 1l 
= Facing implements, set . 41 $ 
E Stocks and dies, set. а Е 
а Cloths, emery, — . 18 @ 
a Emery, fine, lbs. - . 2 ~ 
Coppers, breech . 6 
Rings, copper, vent-plece * . 6 
Bouches, vents, sets . . . 2 
1 Pick Axe, 
1 Water Bucket. 1 Water Bucket. T. 
8. 
Bolt 8 те а 28 
3х 
Iron, Flat i 1х8. 
Box, cont. 10 sets of Square 1 inch 56 
Horse Shoes and а 8. 28 
proportion of Nails. Steel blister, flat 2 x $10 
Vice, Farrier’s chest (on top). 
Linchpin. 
Washer. Anvil block. 
2 couples for A 
traces. = 3 
5 1 
— — 5 
i 
1 Cam ; 1 Сашр 
кеше 8 Кеше 
(under). 8 (under). 
i 8 
8 8 3 
= 
8 
у щ 
© 
Е E 
a 
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FORAGE WAGGON. 


1 Swingletree. 


1 Lashing Rope. 

2 Tents in Я 

2 Couples for Traces. 
1 Washer. 

1 Linchpin. 


Бим | o. 


1 Camp Kettle. 
2 Bags with Tent Pins. 
1 Picket Rope. 


2 Tent Poles. 


1 Water 
Bucket 
(under). 


1 Water 
Bucket 
(under). 


Cover with 6 hoops. 


1 Shovel. 
1 врате Axletree. 
1 Spade, 


1 Grease Box, cont, 3 lbs, 1 Grease Box, cont. З lbs, 
1 Hand Bill, 


1 Felling Axe. 
1 Брате Wheel. 
1 Pick Axe. 
1 Maul. 
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MEDICINE CART. 
Sio Springe 
1 re » 1 
8 nes T 
1 Grease Box, con- ap, 1 Linchpin, 
taining 3 lbs. 1 Washer, and 2 
Grease. Couples for Traces, | ~ 
5 = 
i Е 
Е 8 
а о 
ы 
8 
^ žaj Pus 
РЕЗ 
HE 
1 Water Bucket. 1 Water Cask 
1 Three Men Kettle. (under). 
STORE CART. 
~ 
Swingletree. 
Е 
5 
1 Grease Box, 
site. Gress Сопри ке 
теаве, | 2 Couples. 
1 Linchpin, 1 Water 
1 Washer. Bucket 
1 Camp Kettle (unser). 
(under). 


1 Wrench. 


1 
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PART VI 
ARMSTRONG GUNS. 


LAND SERVICE. 


EXTRACTED FROM “OBSERVATIONS ON THE GUNS, CARRIAGES, AND 


AMMUNITION ; WITH INSTRUCTIONS FOR THEIR CARE AND USE.” 
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2. A gun “ complete” consists of— 


110-Pr. | 40-Pr. | 20-Pr. | 12-Pr. | 9-Pr. | 6-Рг. 


Barrel . . . 


1 1 1 1 1 1 

Breech Screw 1 1 1 1 1 1 
Tappet Ring . 1 1 1 1 1 1 
Бб... 1 1 1 1 1 1 
Keep Pins 2 2 4 4 4 4 
Уеш-рее . . . . 1 1 1 1 1 1 
Saddle, with Tightening 1 

Screws | .... 
Breech Tangent Rings 1 1 1 1 
Tangent Sights . 2 1 1 1 1 1 
Trunnion Sights . 2 1 1 1 1 1 
Ratchet Sight . . . 1 1 
Point Blank Sight . . 1 
Dispart Sight . . . 1 1 1 
Elevating Eye and Bolt, 1 1 1 

with Pin . . . 
Plug for ОП-ћоје . 1 1 1 
Drip Plate, and Screws . 1 


DESCRIPTION OF THE ARMSTRONG GUN AND FITTINGS, WITH 
EXPLANATORY REMARKS ON THE USE, AND WORKING OF THE 
DIFFERENT PARTS. 


3. Gun.—The gun consists of the barrel, the breech piece, the 
trunnion piece, and the coils, 

4. Barrel—'The barrel contains the bore, the powder and bullet 
chambers. The bullet chamber and bore are rifled. The powder 
chamber is not rifled, but is of a larger diameter than the bullet cham- 
ber ; and the latter is again larger than the bore. 

The barrel is made from wrought-iron bars, of a rectangular section, 
These bars are wound round a mandril, forming coils, varying from 
18 to 30 inches in length; and are afterwards welded together until 
the required length of barrel is obtained. 

The barrel is then bored and turned, ready for the reception of the 
layers of coils. 

5. Breech piece.—The breech piece is a cylinder (made from a solid 
wrought-iron forging) bored, turned, and shrunk upon the end of the 
barrel. It contains an internal angular thread, in which the breech 
screw works, 

6. Trunnion, Wrought ігоп,--Тһе trunnion piece is made from a 
solid forging, and after being bored and turned, is shrunk in its pore 
оц the gun. 

7. Coils.—The coils are made according to their respective diameters 
and lengths, іп a similar manner to the coils of the barrel, Зое ae 
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then bored, turned, and shrunk on the barrel, and the other coils, 
according to the various natures of guns. 


CHAPTER III.—EXPLANATORY OBSERVATIONS ON THE AMMUNITION 
FOR ARMSTRONG Осма. | 


42. Cartridges.—These are made of serge, and are filled with В. Г. б. 
A* powder. Тһе 40-pounders and smaller natures are made up with 
Boxer's lubricators choked in them, but the 64-pounders are made up 
with the lubricators separate, in order to economize magazine space as 
much as possible, paper sockets being fixed in the choke of the cartridges, 
for the purpose of attaching the lubricators. The quantity of powder 
in these cartridges is the same for shot and shell. 


QUANTITY OF POWDER IN EACH NATURE OF CARTRIDGE. 


tinch | до-рг, | 20-Рь, | 12-Pr. | 9-Pr. | вр. 


Servi Shot . 14 
— Е is 5174 | ма | n | 8 
Exercise and ба- 1 

lutes v n 6% 2% = д * 


Lubricator, Boxer's, consists of а disc of milled board, a thick felt 
ring, and an air-tight vessel of very thin copper, filled with equal pro- 
portions of grease and oil, 


TUBES. 


43. Friction Tubes, Copper.—These tubes are used in all natures of 
Land Service Armstrong guns, as for smooth-bore ordnance, 

44. Primers are used with the 64-pr. and 40-pr. guns, and are in- 
troduced into the horizontal portion of the vent in the vent-piece, 

Their service is to carry the fire readily from the friction tubes to 
the cartridge, the length and form of the vent holes being such that the 
friction tube alone will not readily ignite the cartridge. 

45. Projectiles.—These are of three natures, viz., solid shot, com- 
mon shell, and segment shell. 

The Solid Shot ave simple iron castings, covered with a lead coating, 
of diameters suited to the bores of the various natures of guns, 

The Common Shell are hollow castings, prepared for the reception 
of a bursting charge of powder, and are open at the conical end, into 
which the plug or fuze is screwed. This nature of shell has a lead 

coating similar in every respect to that of the solid ahot; the fuze holes 
of all common shells are of the General Service gauge. 
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The Segment Shell consists of thin cast-iron cylinders, enclosing a 
series of segments of the same metal, cast separately, and built upon an 
iron dise, and the segments are held together by lead being run into 
the interstices between the segments. The form of the outer portion 
of the lead in tbis shell is the same as that of the solid shot and com- 
mon shell. А small bursting charge is used with these shells, 

46. The fuze holes of the 7-inch for G, S., 64-рг, and 40-pr. shells, 
ав well as the 20-pr. common shells, are of the General Service gauge, 
and those of the other natures of guns are of a smaller diameter. 

The following is a tabular statement, of the bursting charge of the 


-- 


Соммом SHELL, 


Designation. 110-Pr. 40-Pr, | 20-Рт. | 12-Pr. 9-Рт, 6-Рг. 
t 
М T lbs. | Ibs, | Ше. | 
ean weight об; i 
i a ) 98 за | до |.|. |. 
Bursting charge . 8 23 | 1 . * 


Total weight, ex- 
clusive of fuze . 


пот 40-Рг. 


| lbs. | в. 02. | lbs. oz. ЕЗ oz. lbs. 02.158. oz. grs. 
Weight of shell 98 | 39 0 10 8 j .. 5 2 220 
Bursting 

Pis 4) 3| 010 0 0 132 


Total Weight, 
exclusive of 
fuzs . 

Number of 
segments in 
shell. . 

Each segment |93 oz. 


24 oz. 


Nore.—The bursting charge of 20, 12, 9, апа 6-prs. is contained in an iron 
cylinder, the weight of which is not here included. This, with the concussion 
and time fuzes, brings up the weight. 
47. АЛ the common shells, 7-inch, 64-pr. and 40-pr. segment Se, 
are filled with powder in the ordinary manner, viZ., from paper bogs 
P 
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in calico covers, if for Field or Siege service, and from loose powder if 
for Garrison, or Sea service. 

48. The segment shells for the smaller natures, viz., 20-prs., 12-prs., 
9-prs., and 6-ртв., are each charged with a burster, containing powder, 
and a special one is used for each nature, That for the 20-pr., 12-pr., 
or 9-рг. is made from wrought-iron tubing, but of different lengths, 
whilst the 6-pr. is made of cast iron. To keep the burster in its place 
until the shell is required for use, a wooden plug covered with serge is 
placed between the burster and the gun metal fuze hole plug. 

49. Loaded shells should never be fired with less than the authorized 
bursting charge, as premature explosions may occur when the guns are 

50. The proportion in which shot and shell is supplied for practice 
is about two-thirds shot to one-third shell. No scale of proportion for 
practice has yet been fixed for other than 12-pounder batteries. 

51. Fuzes are of two kinds, viz., time, and percussion. 

52. The Time Fuze is used for all natures of guns. As the fuze 
holes of 7-inch and 40-pr. shells and the 20-pr. common shells, in 
order to receive the pillar fuze, are larger in diameter than those in the 
smaller natures of shells, adapters are issued with the time fuzes, which 
enable them to be used with these shells, 

The time fuze is ignited by the shock it receives when leaving the 
gun, and the moment at which the shell is required to explode is regu- 
lated by the set screw and scale, divided off into divisions corresponding 
to inches ‘and tenths of elevation, around the periphery of the fuze. 
When this fuze is screwed home in the shell, it projects from it, and 
therefore does not permit of the shell being packed in the boxes; 
besides, by leaving the fuze in the shell, a great risk would be run of 
explosion from any accidental blow or fall. 

53. Adapters.—The adapter consists of a brass collar, screwed on 
exterior of fuze, and made to fit the fuze hole in the shell. 

54. The Percussion Fuze is used only with the 20-pr., 12-pr., 9-pr., 
and 6-pr. segment shells, and when in position for firing, it is between 


the burster and the gun metal screwed plug, or time fuze, if a time 
fuze is used. 


CHAPTER IV.—ARMSTRONG FIELD GUNS, 
Standing Drill, 


66. The detachment, consisting of one non-commissioned officer and 
eight gunners, is drawn up two deep in rear of the gun, and told off 
from the right. The even numbers in the front rank and the ода 
numbers in rear, with the exception of No. 1, who falls in on the left 
of the front rank. 

In numbering off the detachment, No, 1 texes a place to his front 
with his left foot, and faces to the right. 
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Position, and General Duties when іп Action. 


Хо. 1 stands on the right side of the gun, between the breech and 
wheel, points, commands, and adjusts the fuze. 

No. 2 stands on the left side of the gun between the breech and 
wheel, takes out, and puts in the plug of the water bucket, screws up. 
and unscrews the breech, puts in, and takes out the vent piece, makes 
ready, and fires. 

No. 3 stands one yard in rear of and covering the right wheel, ships, 
and unships the handspike, puts in the shell and cartridge, and traverses 
(when necessary) with the handspike. 

No, 4 stands one yard in rear of and covering the left wheel, sponges, 
and rams home. 

No. 5 stands five yards in rear of the right wheel, and supplies 
No. 3 with ammunition from No. 7. 

No. 6 stands in rear of the off limber box, prepares and serves out 
ammunition to No. 7. 

No. 7 stands ten yards in rear of No. 5, and supplies him with 
ammunition from No. 6. 

No. 8 stands in rear of the near limber box, and assists No. 6. 

No, 9 attends the ammunition waggon. 

Words of Command. Action. Load. Shell. Cartridge. Home. 
The gun having been accurately laid. Ready. Fire, Cease firing. 


Changing Rounds when in “ Action.” 


No. 1 becomes No. 3 No. 8 becomes No, 6 
э Б ” » 5 » 6 ” » 4 
39 5 „о » 7 » „э » 

” 7 » » ” 2 ” ” 1 
» 9 » » 
No. 2 changes by the front. 
Changing Rounds when the Gun is limbered-up. 

No. 2 becomes No. 4 No. 9 becomes No. 7 
э 4 » э 6 ” 7 ” ” 5 
» 6 » » 8 » $ ж ” 3 
” 8 » » 1 35 3 » „э 2 

1 » » 


Form the Order of March.— Left Face.—At the word,—the detach- 
ment being formed two deep in rear of and facing the gun, —No. 1 
gives the word to face to the left, faces with the detachment, steps to 
his left, and heads the rear rank. 

Double March.—No. 8 countermarches to his right, followed by 
the remainder of the front rank, and doubles up on the right of the 
gun, Ко,1 wheels to the right, followed by the rear rank, and moves 
up on the left of the gun. 

Positions,—The odd numbers stand оп the left, the even on Wee 
right side of the gun, in the following order - 


212 ARMSTRONG GUN EXERCISE. [PART vr. 


Nos. 2 and 3 in line with the axletree of the gun carriage. 

Nos. 4 and 5 in line with the centre of the trail. 

Nos. 6 and 7 in line with the axletree of the limber. 

„Хов, 8 and 9 in line with the splinter-bar. 
2 "The numbers stand covering one yard clear of the wheels. 

No. 1 stands in line with the point of the near shaft, and two yards 
from it. 

Drill with diminished Numbers. 
2 Nos. 

No. 1 commands, lays, serves ammunition, makes ready, and fires, 

No, 2 sponges, rams home, takes out, and puts in vent-piece, screws 
up, and unscrews the breech, 


3 Nos. 
No. 1 commande, lays, makes ready, and fires. 
No. 2 unscrews the breech, takes out the vent-piece, sponges, and 
rams home. 
No. 3 serves ammunition, puts in the vent-piece, and screws up the 
breech, 
4. Nos. 
No. 1 commands and lays. 
No, 2 screws up, and unscrews the breech, puts in and takes out the 
vent-piece, makes ready, and fires. 
No. 3 serves ammunition, and traverses with the handspike when 
n А 
No. 4. sponges, and rams home. 


75. DRILL FOR 40-POUNDER, AND 20-POUNDER ARMSTRONG GUNS, 
MOUNTED ON TRAVELLING CARRIAGES, ON GROUND PLATFORMS, 
AND FIRING THROUGH EMBRASURES, 


One non-commissioned officer, and nine gunners, 
Detachment. Ши ы o is told off аз for drill with Armstrong 
Telling off. The detachment is marched into the battery and 
halted to the left rear of the gun to be served, as with the common 
heavy огдпапсе, 
Taking post under cover is performed as with the ordinary gun, the 
Taking Post. only difference being that the front rank (the even 
ng ° numbers) аге on the left side of the gun, the rear rank 
(the odd numbers) on the right. 
No. 1 points, commands, and regulates time fuze, 
General Duties, Мо. 2 attends vent-piece and breech screw. 
No. 3 assists 2, and loads, 
No. 4 sponges, rams home, and traverses. 
No, 5 sponges, rams home, and traverses, 
№. 6 hands sponge and rammer to 4, and elevates, 
No. 7 supplies 3 with wad and cartridge, and fires, 
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No. 8 supplies cartridges from the magazine, and assists 9 in pre- 
paring shells, 

No. 9 assists to prepare shells, brings them up, and gives them to 
No. 1. 

No. 10 fixes lubricator to cartridge, and serves out ammunition. 

The first seven numbers run up. 


In changing round, 
1 becomes 10 4 becomes 2 
10 9 2 » 8 
9 эў 8 3 » 5 
8 ж 6 5 » 7 
6 * 4 7 eee | 


CHAPTER V.—ON RANGE, ELEVATION, AND DEFLECTION. 

77. It should be observed that for certain reasons a constant 
elevation of 6’ has been given on the sights of the Armstrong guns of 
all calibres. 

The ranges recorded in the following tables are therefore virtually 
those due to the apparent elevation plus the ‘constant 6’ given as 
described. In every case the gun is supposed to be pointed at the 
object intended to be struck, and the elevation is what should strike 
that object. The ranges therefore are not, as heretofore usual, ranges 
to the first graze on the plane. 


78.—7-INCH ARMSTRONG GUN. 
Table of Ranges with Solid Shot, Common or Segment Shells for 
charge 11 з. 
(Weight of shell filled, 98 lbs. Bursting charge, 8 lbs.) ; 
Weight of Gun, 81 cwt. 1 qr. 4lbs.—Length, 10 feet.—No. of 
Grooves, 76.— Charge, 12 Ibs.— Spiral, 1 turn іп 37 Diameters. 


Allowance for 


Elevation. constant Deflec- | Range. Time d 


tion of the Gun. Remarks. 

Degrees. | Minutes, | Minutes. | Yards. Seconda. 

0 . 7 Right . 280 1:0 

1 2% 5 а 510 1:7 

2 .. 4 ,, | 920 8:0 

8 4 2 ,, 1290 4:4 

4 ы 1 » 1620 5:5 

5 я 1 Left 1950 6.7 

6 о жу 2260 7:8 

7 .. 6 ,, 2580 8:9 

8 E 9 4, 2880 | 100 

9 m 12 ,, 3180 ivt 
10 .. 15 ,, 3500 122 
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79.—110-POUNDER ARMSTRONG GUN. 


Weight of Gun, 81 cwt, 1 qr. 16 Ibs,—Length, 10 feet. —No. of 
Grooves, 76.—Charge, 12 Ibs.—Spiral, 1 turn in 37 Calibres. 


Table of Ranges. 
Allowance for Time of 
vi nstant, Deflec- . 
Ба Чоп о the Gun. uod Flight. 
Degrees. Minutes. Yards. Seconds. 
04 vs 300 
1 
2 
3 
4 
$ 
-6 
7 
8 
9 
10 


80.—40-POUNDER ARMSTRONG СОК. 


Table of Ranges with Solid Shot, Common or Segment Shell. 
Weight of Gun, 32 cwt. 2 qrs. Olbs.—Length, 10 feet.—No. ot 
Grooves, 56.— Charge, 5 lbs.—Spiral, 1 turn іп 364 Calibres, 


Allowance for 
Elevation. constant Deflec-| Range. m ae 
tion of the Gun. в Remarks. 
Degrees. | Minutes. Minutes. Yards. Seconds. 
оф n 7 Right 400 1:2 
1 .. 5 ous 620 1:9 
2 у 3 ,, 1020 8:1 
3 Б 2 as 1400 4.3 
4 қ Ix 1760 5:4 
5 .. 1 Left 2120 6'5 
6 29 4 ,, 2500 7:8 
7 .. T. wx 2800 8:8 
8 Элу 3120 9:9 
9 13 1:0 
0 15 “% 


~ 
% 
8 
” 
? 
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82.—20-POUNDER ARMSTRONG L. S. GUN. 
Table of Ranges with Solid Shot, Common or Segment. Shell. 


Weight of Gun, 16 cwt, 1 qr. 18 lbs.—Length, 8 feet.—No. of 
Grooves, 44.— Charge, 24 lbs.—Spiral, 1 turn in 38 Calibres. 


` Allowance for Time of 

Elevation. constant Deflec- | Range. Flight 
tion of theGun. "| Remarks, 

Degrees. | Minutes. Minutes. Yards. Seconds. 
04 ^" А m 240 07 
1 x .. 450 1:4 
2 .. E 850 2:7 
3 ще: .. 1180 8:9 
4 D m 1500 5:0 
5 го "а 1820 6:1 
6 .. .. 2110 7:1 
7 54 М 2400 8:2 
8 m .. 2690 9:2 
9 .. .. 2920 10:2 
10 4% .. 3250 11:3 


83.—SHORT 20-POUNDER ARMSTRONG GUN, S. S. 
Table of Ranges with Solid Shot, Common or Segment Shell. 
Weight of Gun, 12 cwt. 1 qr. 0 Ibs.—Length, 5 feet 6 inches.— 
No. of Grooves, 44.—Charge, 24 lbs.—Spiral, 1 turn in 38 

Calibres. 


Allowance for Time of 
Elevation. constant Deflec- | Range. Flight. 
tion of the Gun. Remarks. 
Degrees. | Minutes. Minutes. Yards. Seconds, 
03 280 1:0 
1 460 1:6 
2 800 2:8 
3 1080 3:8 
4 1380 4:8 
5 1620 5:8 
6 1820 6:9 
7 2140 7'9 
8 2370 8:9 
9 2600 9:9 
0 2820 19:9 


~ 
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84.—12-POUNDER ARMSTRONG GUN, 


Table of Ranges with Shell. 
Weight of Gun, 8 cwt. 2 qrs. 184bs,—Length, 7 feet,.—No. of 


Grooves, 38.— Charge, 14 lb.—Spiral, 1 turn in 38 Calibres. 


Allowance for 


Elevatio: constant Deflec- Range. 
in tion of the Gun. Flight. ks. 
Degrees. | Minutes. Minutes. "Yards. Seconds. 
04 .. 9 Right 350 11 
1 s S. уз 620 1:9 
2 ee 6. 1060 3.2 
Б] * LT 1400 4*4 
4 да 2 ,, 1740 5:6 
5 .. 1 Гей 2060 6:7 
6 .. 4 ,, 2330 7.7 
7 as T sy 2600 8:8 
8 2% 10 ,, 2860 9:4 
9 . 13 ,, 3120 10:5 
10 .. 15 ,, 3340 11:6 


85.—6-POUNDER ARMSTRONG GUN. 


Table of Ranges with Shell. 


Weight of Gun, 8 cwt. 0 qrs. 12 lbs.—Length, 5 feet.—No. of 
Grooves, 32.—Charge, 12 oz.—Spiral, 1 turn in 30 Calibres. 


Allowance for 


Time of 


Elevation. constant Deflec-| Ran; 
tion of the Gun. ai Flight. Remarks. 
Degrees. | Minutes. Minutes. Yards. Seconds. 
0% РА 9 Right 360 1:1 
1 6% q.s 560 1:8 
2 Ks 6 ,, 900 3:0 
3 3s Bo igs 1180 4:0 
4 ха 2-55 1460 5*1 
5 * 1 Гей 1710 6:1 
6 ДЕ — 1950 7.1 
7 xS MEETS 2180 8:0 
8 ть 9 ,, Vs 
9 р 13 ,, “ 
10 * 195; . 
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86.—TABLE showing the Degrees of Elevation, and Amount of De- 
-flection which it is necessary to give for certain Ranges up to 
3400 yards. The Table has been compiled from practice with 
the 12-pounder Gun; Charge, 14 №.; Weight of Shell, 112 lbs. 
But the Ranges of the 110 and 40-pounder Guns are so similar 
that the Table may also be used for them. 


Ranges. | Elevation. | Deflection. of iaht, 


Yards. Deg. Ми, Min, Seconds. 


100 | .. .. | 12 Right 


0:80 
SUE | 5; 1. 0:16 
80 |.. . 112. 0:25 
400 18. | 10°. 0:35 
500 32 | 10 ,, 0:46 
600 47 9: 0:58 
Add 157 for every 700 г 8 е“ 1:10 
100 yards. 800 | 1 17 ви: 1:22 
900 1 32 В: 1:35 
1000 | 1 47 Т 1:50 
1100 | 2 4 Ви Це 2°60 
9 . 
Ада 177 Гог етегу үне : > : ” Hir 
100 yards. 1400 | 9 55 4 , | 2:58 
1500 | 8 12 в. 8:17 
1600 | 3 32 Е, 3:35 
1700 | 3 52 "xai 3:53 
1800 | 4 12 T is 4*11 
1900 | 4 82 е 4:30 
2000 | 4 52 D. v 4:49 
2100 | 5 12 1 Left | 5:10 
2200 | 5 32 —2 5:82 
9300 | 5 52 a Уу 5:53 
$ 2400 | 6 12 4 ,, | 8:15 
ма но ае every}! 9500 | 6 32 5 ,; | 6:36 
у 2600 | 6 52 е. 7:00 
9700 | 7 12 “EF 7:93 
2800 | 7 32 г. 7:46 
2900 | 7 52 А 8:10 
3000 | 8 12 | 10 ,, 8:30 
3100 | 8 32 11 ,, | 8-56 
3200 | 8 52 | 12 ,, 9:22 
3300 | 9 12 ТУДН: 9:46, 
3400 | 9 82 | ла ,, VW 
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Range, and Deflection. 

87. The velocity of these projectiles diminishes slowly with the 
range; consequently, the range will be nearly as the time of flight. 
The velocity at the muzzle is about 1200 feet per second; at 1000 
yards, about 920 feet ; and at 2000 yards about 800 yards per second. 

From 500 to 1000 yards, 1 minute of elevation gives 7 yards in 


range, 

From 1000 to 3000 yards, 1 minute gives 6 yards; at distances 
above 3000 yards, 1 minute gives 5 yards. 

88. *The Armstrong guns always throw to the right, increasing 
with the range; this is termed a constant deflection, and must be 
allowed for. This allowance is made by placing the rear sight so as to 
be correct at 2000 yards; at distances below 2000 yards, the error 
will be so small that it may be disregarded. 

From 2000 to 2500 yds. give 3" deflection left. 
From 2500 to 3000 yds. give 5’ deflection left. 
From 3000 to 3500 yds. give 9" deflection left. 
From 3500 to 4000 yds. give 15" deflection left, 


To these must be added the allowance for wind, and this increases 
as the squares of the times of flight. ` 

А practical rule is, that each minute of deflection оп the sight gives 
а difference of an inch in every hundred yards of range. 

Suppose, then, a trial shot to be fired at 8 degrees of elevation, 
which gives an average range of 3000 yards, the constant deflection 
at 3000 yards requires, as we have seen, 5' deflection left; if, then, 
having given these five minutes, we estimate that the shot has struck 
two yards to the right of the object aimed at, we have 2 x 36 = 72 
inches divided by 30, the number of hundreds of yards of range = 24 
minutes nearly, deflection to the left to be added to the 5'constant 
deflection. 

Deflection on the sight is always given to that side to which it is 
wished to throw the shot; thus 5 minutes' deflection to the right, at а 
range of 1,200 yards, will throw the shell 12 times 5 inches, or 5 feet, 
to the right. 

Aim, 


89. The breech tangent sight consists of a piece of metal having two 
slits, in the form of across, The trunnion sight terminates at the 
top in a sharp point, with an edge on each side. 

Direction is given by bringing the centre of the cross, the top ot 
the point of the trunnion sight, and the object aimed at, in the same 
straight line, 

Elevation is given by bringing the centre line of the horizontal slit 
of the tangent scale, the top of the edges of the trunnion sight, and the 
object, in the same horizontal plane. 

This method of using an imaginary point and line found by the eye, 
* Should a plan proposed Captain Yonge be adopted, there will be no 

necessity to make ay dicant except for the Wind, рахорах conserniog, 
the constant deflection may then be 
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gives much greater facility and accuracy in laying than can be obtained 
by the ordinary method. The edges of the cross slits in the breech 
sight are bevilled off at the back to prevent cross shades, and to allow 
of a free passage of light to the eye. 

Ricochet Firing. 

90. Experiments which have been carried on by the Ordnance 
Select Committee show that Armstrong guns can be fired with re- 
duced charges, so as to have a high descending angle and still retain 
accuracy, and uniformity of range; they are thus adapted for silencing 
guns covered with traverses, sunken defences, &c., although not equal 
to the smooth-bored guns with round shot for ricochet firing, that is, 
to proceed through a work by short bounds, making more than one 
graze in it, 

It has been ascertained that the initial velocity of the 12-рг. shell 
is as follows :— 


With a charge of 6 oz., 600 feet per second, 
» 6 » 
10, 782 » 

And it is probable that these velocities will be very near the truth for 
charges of the other natures bearing the same proportion to the weight 
of the shot, viz., for 40-pr. 20 oZ., 26:6 oz., 33:8 oz. ; for the 20-pr., 
10:5 oz., 14 02., and 17:5 oz. Their mechanical effects can, therefore, 
be easily compared with those of smooth-bore projectiles, if we also 
ascertain the velocity of the latter with small charges. This has 
not at present been done; but by calculation it would appear that 
the velocity of a 32-pr. shot with 22 oz. of powder (the charge used 
during the;experiments) is about 715 feet per second, being about 
100 feet greater than that of the 12 and 20-prs., and 120 feet 
greater than that of the 40-pr. The elongated projectiles preserve 
their velocity rather better than the round shot; but, on the whole, 
although it appears sufficiently great to produce destructive effect on 
the artillery matériel they strike, it? must be less than that of the 
round shot, and consequently their mechanical effect less also; on the 
other hand, the large bursting charges of the elongated shells will 
make them much more destructive to traverses and solid obstacles as 
well as troops. 

The following Table contains the observed first and second grazes of 
a part of the practice carried on during the experiment :— 
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COMPARISON of Ist and 2nd GRAZES of ARMSTRONG PROJECTILES. 


51-3 
IHRE 
5 8 | 
Pr. Гот, | Dega. 
12 6 7 9 
ve | 10 2 
8| 51 8 
20 | 16 5 3 
7% 7 5 
18 5 3 T 
за 7 4 es 71 
20 7 5 2:4 50 | Wet Sand. 
5 |10| 5 6'7 | 61 
40 | 832 | 5| 5 1'1 | 47 
T 7| 5 2:7 
36 | 5| 5 157 
.. 7 5 2.7 
40 5 5 17 
зе 7| 5 8:7 


TABLE giving the АРРЕОХТМАТЕ ELEVATIONS necessary to pitch an 
ARMSTRONG SHOT, or SHELL into а WORK at the DISTANCES speci- 
fied, and with the CHARGES given. 


$ | L.S.12-Pounder.| L, 8. 20-Ропадег. | 1.8. 40-Pounder, 

2 | 

= Elevation for Elevation for Elevation for 

| 6 | в | 10 | 14 | 16 | 18 | 28 ма 

А от. 02. 07, о ог ог. on on, од. ог, 
Yards © '|o бо то іс го чо го го vjo * 

500 (5:60 

600 15:54 

700 16-424:15 6:20/ 4-50 5:30, 

800 18:00 5:10 1:40, 5:304"506:155:20 

900 19:306:50414017:46 6135780 7:80 6:50 5:50 
1000 6:58 5"208"30. 6*566* 10 7°55 6*45/5*45,5*00 
1100 | 8606-40 9-10] 7*406*50 8*35,7*30 6*30/5-40 
1200 9:20.6*46/9*50| 8:25 7:409:255:127:106:20 
1800 7:40 9:10 8:20 |9008*007-00 
1400 8-40 105009713) 9:468:457:40 
1500 9:40 9-59 q*308:25 
1600 \ \ \ ws 
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EXERCISE OF ROCKETS.” 


THE 24-pounder is used for siege purposes, The 12, and 6-peunders 
are for service in the field. 


EXERCISE OF 12, AND 6-POUNDER, OR FIELD ROCKETS, 


Telling off the Detachment. 


The detachment falls in, in rear of and facing the carriage, and is 
told off as for gun exercise, 


Disposition, and Duties of a Detachment of Seven men, with a 
12, and 6-pounder Rocket; 

No. 1 stands one yard in rear of the tube, points, and commands. 

3 stands оп. the left of the tube, 2 stands on the right of the 
inline with its centre, elevates, and tube, in line with the centre, ele- 
traverses, vates and traverses, 

5 stands on the left of the tube, 4 stands on the right of the 
in line with the rear of it, primes, tube, іп line with the rear of it, 


and fires. brings up rockets, arranges the 
priming, and loads. 

7 stands in rear of the carriage, | 6 stands in rear of the carriage, 

and prepares rockets. assists No. 7 in preparing rockets, 


The following is the Proportion of Stores furnished with Field Carriages. 
Two hundred and sixteen Rockets with sticks, with 6-pounder. 
One hundred Rockets with sticks, with 12-pounder. 
One rocket frame comprising two cheeks, a prypole, 

elevating bar, and tangent scale. With both 
One tube pocket with tubes. natures, 
One lanyard with hook for friction tubes. 


To every other equipment not exceeding 144 Rockets. 
One stick for each Rocket. 
One tube pocket with tubes. 
One lanyard with hook for friction tubes. 
One angie. 
One plummet with line, 
One elevating chain. With 24-pounder. 
Two guy ropes. 
Two additional pieces for the cheeks. 


* Nee-—From “MANUAL OF ARTILLERY EXERCISES,’ 1800. 
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HORSES. 


THE average weight of Artillery horses is 10 cwt, 2 418; 

An allowance of 27 square feet is generally made for eaeh: horse 
standing at picket, or three feet in breadth, and nine feet in depth. 
A horse should seldom be made to draw more than three cwt. besides 
the weight of the carriage. With great burthens, less weight must be 
allowed for each horse to draw than with medium burthens; as with 
а team of horses, the leaders cannot draw so much аз the horses nearer 
the carriage, and the disadvantage must increase in proportion to the 
lengthening of the team. 


4 horses may each draw 6 cwt. Total, 24 cwt. 


6 do. do. 5 do. 30 do. 
А Team of 4 8 do. do 4 de 32 do. 
12 do. do. 4 do. 48 do. 


These weights include the carriages. It is usual, however, in heavy 
carriages, to reckon all their weight exceeding twelve cwt. as part of 
the load. 

The most useful mode of applying a horse’s power is in draught, 
and the worst is in carrying a load. ‘This is owing to the structure of 
the animal, It has been found that three men, carrying each 100 lb., 
will ascend a hill with greater rapidity than one horse carrying 300 lb. 
When a horse has a large draught in a waggon, however, it is found 
useful to load his back to a certain extent; this prevents him from 
inclining so much forward as he would otherwise do, and consequently 
frees him from the fatigue of great muscular action, The best dis- 
position of the traces in draught is when they are perpendicular to the 
collar; when the horse stands at ease, the traces are then inclined to 
the horizon, at an angle of about 159; but when ће leans forward to 
draw, the traces should then become nearly parallel to the road, The 
most proper inclination, however, is determined from the relation 
which subsists between the friction, and the pressure, in every par- 
ticular case, 

When a horse is employed in moving a machine, by travelling in а 
cireular path, the diameter of the path ought not to be less than 
twenty-five or thirty feet, and in most cases forty feet should be pre- 
ferred; at all events, it must not be less than eighteen feet. 


Maximum quantity of Labour. 
The following Table shows the Maximum quantity of labour, wd 
orse of average strength is capable of performing, at Set. 
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velocities, on canals, railways, and turnpike roads; but in comparing 
this table with practice at the higher velocities, it is reckoned neces- 
sary to add one-third more than the useful effect for the total mass 
moved. 


Useful effect per Day for a distance 
Velocities | Пау Force of of one Mile on а 


рег hour. | work. traction. 
Canal. Level railway. Level road. 


Miles, Hours. Ib. Tons. Tons. Tons, 
2% 11:5 520 115 14 
8 8° 243 92 12 
34 5.9 153 82 10 
4 45 102 72 9 
5 2.9 8 52 57 7.2 
6 2. 3 30 48 6 
7 1:5 19 41 5:1 
8 1:8 12.8 86 4:5 
9 `9 9 82 4 
10 "15 6*6 28:8 3.6 


Result of experiments with a light four-wheeled cart, weighing with 
its load 1000 1b., drawn upon different sorts of roads (124 lb. having 
been deducted from the force of traction for the friction at the axles, 
which were of wood). 

Turnpike-road, hard, dry . . 18 Force of traction required 

Do. dirty . . . 264 | to move the carriage, inde- 

Do. new gravelled . 1304 ( pendehtof the friction at the 
Loose sandy road . . . . 1914 J axles, 

Note.—An ох can draw about 4 cwt., and a pair of oxen 9 cwt. on a level 


LASSO' HARNESS, 


Lasso harness consists of а brown leather surcingle, and one trace. 
The surcingle is rather wider than a common girth, and is composed 
of two pieces (joined together by rings), one of which is placed over 
the saddle, and the other round the belly of the horse. There are 
also rings at the end of the surcingle, which is drawn very firmly 
round the horse, and fastened tight by lapping а white leather thong 
(fixed at one end of the surcingle) through these rings. There are 
two descriptions of traces, one being 8, and the other 12 feet long. 
They have hooks at each end, and, when the lasso harness is made use 
of by cavalry, &c., to assist draught horses in moving very heavy car- 
парев, or in dragging guns, &c., up steep hills, one of these hooks is 
fastened to a ring in the surcingle, and the other to the carriage, &c. 

Lasso harness may be advantageously employed with А Wen, 
even those unaccustomed to draught having been found yertecdy 
tractable, and efficient the first time they were required Хо = WY 
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means of the lasso. When two horses are in draught, the traces must 
be inside, and each rider should keep his Вогвев croup a little out- 
wards, 
HORSE-SHOES. 
There are three sizes of horse-shoes in the service, and also a smaller 
size made for mules. 


lt (not including the weight of nails) T 01 
Ww. st not including the weight of nails) . . . 0 
Weight | ond do. do з, . 16 4 
set | 314 do. до. . . .4 8 
| Mules do. do. <.. .214 
NAILS. 
LENGTH, WEIGHT, NUMBER, ETC. 
1st візе, | No. опа! . . . . . 8 910 5$ ог Mi 
Largest. | No. of each required . .16 8 8 г è E 
; No. ofnails* . . . . . 7 8 9 са 
2nd size. | Ко, of each required . . . 8 12 12 4$ oz, $ Z 
3rd size, | No- of nails . . . + 56 Тао, |28 
12е. | Ко, of each required . . . 8 816 "JS 


= Note.—These several nails are known by farriers according to their No.— 
viz, when they say shoes require nails, Nos. 8, 9, 10, this implies nails of 
8, 9, and 10 pounds per thousand nails. 


No. of Nails. Length of Nails. Weight of 1000 Nalls. 
188 24 inches. 10 Ib. 
187 28 — 9— 
186 21 — 8— 
185 21 — 7— 
184 2) — беге 
183 2 — 5— 
FORAGE. 


Method observed in carrying one day's forage. 

NON-COMMISSIONED OFFICERS, AND TRUMPETERS.—One feed of 
oats in the nose-bag, and buckled to the near-ring of the eaddle, 
Three feeds in the corn-bag, and carried across the saddle. Twelve 
pounds of hay twisted, and rolled up into two bundles, each nine 
inches long, carried at the ends of the kitt, and made fast with the 
forage cord, one end to pass in front, and the other in the rear of the 
kitt, making it fast by two hitches, 

DRIVERS.—One feed of oats for each horse, carried in the nose-bags, 
and made fast to the rear staples of the off-horses’ saddles. Three 
feeds for each horse (six feeds) in the corn-bag, carried across the 
saddle of the near horse. Тһе hay is twisted and rolled up into two 
bundles of twelve pounds, each eighteen inches long; carried on the 
off-horse at the ends of the kitt; the end of one forage cord passing in 

front of the kitt, the end of the other forage cord passing iu rear of the 
Kitt, both ends being made fast by two half hitches. 
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If a waggon accompanies the battery, the officers’ horses’ forage will 
be carried in it; if not, the oats are to be divided between the sub- 
divisions, and the hay carried on the foot-board in front of the body of 
the waggon, Е 

In heavy marching order, when forage is not ordered to be carried. 

NON-COMMISSIONED OFFICERS, AND TRUMPETERS,—The nose-bags 
are rolled up and buckled to the near-ring of the saddle. Ғогаре cord, 
currycomb and brush, mane-comb, picker, and sponge, are made fast, 
to the off-ring. 

DAILY RATION FOR ONE HORSE. 


Oats. Hay, ог Grass. Straw. 
қ Ib. 1b. Ib, Ib. 
In Quarters . . . 8 18  .. 6 
In Barracks . . . 10 12 or 36 8 
А load of Hay, or Straw . . . . . 36 trusses, 
A truss of Hay. . . . . . . . 5616, 


Ditto Straw . . . . . . . 386 1. 


VETERINARY DIRECTIONS.* 
The ordinary dose of every Mass is One ounce (Avoirdupois). 
No. І.--Слтнавтіс Mass. 


Aloes, Barbadoes . . . 8 parts. 
Olive Oil . . . . . ly 
Trade . . . . . о. За 


Dose, from 6 to 7$ drams of the mass, which contains 4 and 5 drams 
of aloes respectively. А 

Any horse to whom a dose of рһувіс is given, should be fed on bran 
mashes, in lieu of corn, until its operation has ceased. If there be по 
cause for its immediate administration, let ample bran marshes be given, 
by way of preparation, in lieu both of hay, and corn, during one day, 
and the ball administered the following morning, after the horse is 
sufficiently watered, and a couple of hours at least before his bran 
mash be given him. Exercise, also, during the day is advisable. Тһе 
following day, early in the morning, after the horse has had water, 
with the chill taken off, offered him, till he refuses to drink more, let 
him be walked out briskly for one hour, unless he purge, in which 
case let him be returned to the stable, littered down, frequently. 
watered, and plentifully supplied with bran mashes. But should the 
physic not operate at the expiration of his exercise, nor after he has 
remained the four succeeding hours in the stable, let him be exercised 
for another hour ; and he may be gently trotted at this time should he 
still show no signs of purging: let it be here understood, however, 


* Whenever a Veterinary Surgeon is present, theae Directhona хе Vo WR 
considered in abeyance, ый P iS 


—— 
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that in no case is a horse in physic to be galloped. То insure рогра- 
tion, water is no less requisite than exercise. 

Should the animal continue to purge on the third day, let him be 
kept short of water, and without exercise; if the purging still continue, 
give wheaten flour gruel, and һау; no exercise. Ав soon as his 4 
shall have put on its natural appearance, and consistence, the шы] 
ration of provender may be restored, and he may return to duty. 

When a sick, or lame horse requires physic, to which exercise would 
be injurious, or if he has not been properly prepared with bran mashes, the 
dose may be increased by one dram ; and to him the ball may be given 
atany time, in order that its operation may be as speedy as possible, 
А dose of physic should never be repeated until the expiration of seven 
clear days from the setting of the previous dose. 

Horses suffering from cough, discharge from the nose or inflamma- 
tion of the lungs, are not to have purgative medicine administered, but 
the febrifuge, or sedative mass should be given, 


No. П.—КЕВЕЈЕЈбЕ Mass. 


Nitrate of Potass . . . З drams, 
Tartar Emetic, . . . 2 scruples, 
Camphor . . . . . ldram. 


Common mass, a sufficient quantity to form a ball, to weigh one 
ounce, for one dose, which may be given once, or twice a day, for a day 
or two, 

In coughs, or discharge from the nose in which fever is present, this 
mass is especially useful, Let the animal be warmly clothed, littered 
down, be kept quiet in a well-ventilated box, and fed on equal parts in 
bulk, of bran and oats, mixed with cold water; head steamed with 
hot water, and a little hay, in a bucket. 


No. ITI.—Sepative Mass. 


Extract of Belladonna . 2 drams. 
Nitrate of Potass. . . 3 ,, 
Tartar Emetic . . . 1 „ 
Camphor . . . . . 1 » 


Common mass, а sufficient quantity to form a ball to weigh one 
ounce, which may be repeated once, or twice a day, for two, or three 
days. 

In case of inflammation of the lungs, these balls are especially bene- 
ficial, After having drawn from five to eight quarts of blood, accord- 
ing to the violence of the symptoms, and the apparent strength of the 
animal, give a sedative ball once, or twice a day at regular intervals. 
Let Ше sides of the chest be well rubbed with some of the blistering 
liquid, clothe warmly, rub the legs, and bandage with flannel; keep 

the stable well ventilated. 
Should the symptoms be the same the next day, and the Wister hea 
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not risen, it may be repeated with the additional application of it to 
the chest; also, if the cough be frequent, to the throat ;—the sedative 
balls being continued, and clysters given. 


№. IV.—Drvurzeric Mass. 
Nitrate of Potass Equal parts, 


е Soap Dose, one ounce. 

Diuretic balls may be given, one every third night, in all cases in 
which they may be required: seldom is it necessary to administer 
one every other night, and still more rarely every night. 

Should the flow of urine prove aburidant, the horse frequently 
makiug efforts to stale, and groaning in so doing; or, if he cannot 
stale, but appear to experience pain about the loins and hips, and be 
stiff in moving those parts, diuretic balls must оп no account be given. 
Diuretics are beneticial in recent swelling of the legs: linen bandages, 
and walking exercise may be had recourse to at the same time. 
Diuretics are also useful in watery farcy, dropsy, aud puffy or watery 
swellings of all kinds, 


No. V.—ALTERATIVE Mass, 


Aloes, Barbadoes . . . 2 drams, 
Ginger. . . . . . ldram, 


Common mass sufficient to form a ball to weigh one ounce, 

To ill-conditioned horses that do not thrive, notwithstanding they 
eat, and appear otherwise in health; to horses tbat rub themselves, or 
that have small lumps or bare places upon the skin (not mange), one 
of these balls may be given every fourth day, but not more than three 
balls altogether. 

Bruised corn, hay cut into chaff, bran, and frequent and full 
supplies of water, contribute to restore such horses to condition. 
Walking exercise once, or twice a day, according to the strength of the 
horse, is also recommended. 


No. VI.—Anti-Spasmopic DRAUGHT. 


Spirits of Мите. . . . 2 ounces, 
Tincture of Opium . . . 1 ounce, 
Water e . . . . . 4090668, 


In the generality of cases of gripes this will prove sufficient; but if 
the horse be not better in one hour, the draught may be repeated with, 
or without the addition of half a pint of linseed oil. Clysters also 
will be found of great benefit. When the horse continues alternately 
to lie down, and rise in the stall, and to roll upon his hark, riet WL 
frequently be given by walking exercise for ten minutes. 

Those cases in which the symptoms до not intermit, 


and Хо wens 
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the pulse and breathing are much quickened, are not gripes, but inflam- 
mation of the bowels. Take away from six to eight quarts of bleod 
without loss of time, and give a draught composed of aloes, four or 
five drams; powdered opium, two drams, dissolved in one pint of warm 
water; give frequent clysters of warm soap and water; rub well upon 
the belly a strong mustard poultice, composed of mustard, warm 
water, and liquid ammonia, or oil of turpentine, or a liniment com- 
posed of equal parts of oil of turpentine, and liquid blister. Hand-rub 
and bandage legs—clothe warmly, 
Ifthe symptoms do not abate, give powdered opium, one dram 

two houts in warm water; continue clysters, and repeatedly offer the 
horse warm water to drink. The mustard poultice should also be 


repeated. 


No. VII.—VERMIFUGE, AND Tonic PowpER. 


. Sulphate of iron, 6 drams divided into twelve doses, is a good 
remedy for worms—one dose to be given once а day in some bran 
mash, until the number is consumed. Тһе horse may continue to. 
work. 

It also is useful as a tonic, given in the same manner, the dose being 
doubled to horses that are low in condition, or recovering from the 
effects of disease, the medicine being aided by generous feeding. 


No. УШ.--АктгроввАдтон Mass. 
Extract of Catechu . . . 1 дгаш. 
Cinnamon Bark . . . . 1, 
Powdered Opium. . . + $ » 

Common mass—sufficient to form a ball to weigh one ounce. 

The above mass is very useful in all cases of excessive purging, 
either from the effects of disease, or from an overdose of purgative 
medicine. The ball may be repeated two or three times a day, thick 
wheaten gruel being given at the same time. 


No. IX.—DiscuTIENT PowbER. 
Sulphate of Zinc . . . 4drams. 

This, mixed with one quart of cold water, will be found a very 
useful application to sore backs, withers, shoulders, and to recent 
swellings from blows or injuries of any kind. Bandages wetted with 
this lotion may be used for sprains of the joints, and back sinews, 


No. X.—ASTRINGENT OINTMENT. 


Acetate of Lead . . . . 1 part, 
Lad . . . e e . 8 parts. 


This will be found useful in cases of grease, where the discharge is 
but little, and not very offensive. Apply a Vittle to the hea, then a 


1 
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piece of fine tow, and over that a failed bandage. Give walking 
exercise, and a diuretic ball occasionally. But should there be much 
swelling and the discharge copious and fetid, apply a warm bran 
poultice, over which sprinkle some powdered charcoal, feed on bran, 
and give a mild dose of physic. When this treatment has had the 
desired effect, the ointment may be used with advantage. 


No. ХІ.--Орнтнліміс POWDER. 
Sugar of lead . . . . 2 drams, 

So long as the eyes appear red and inflamed, cold water alone 
should be made use of, and with it they should be kept continually 
wet. When the inflammation is abated, sponge the eyes and eyelids 
several times a day with a lotion, made by dissolving the sugar of lead 
in a quart of cold soft water. 

In all cases where there is much inflammation, а дозе of physic 
should be given. : 


Хо. XII.—BuisrErine Liquip. 
Powdered Cantharides . . . 4 ounces, 
Olive Oil . . . . . . Ц pint. 

This is very useful as a counter-irritant in all'cases of internal 
inflammation (see Nos. 3, and 6). It is also useful in swellings, 
sprained joints or sinews, curbs, spavins, &c., after the inflammation 
attending these diseases has subsided. 


No. XIIT.—DioxsrIVE OINTMENT. 
Common Turpentine ) Equal parts, 
Hog's Lard melted together. 

This ointment is the best application that can be made use of in 
cases of treads or wounds on the coronet, between hair and hoof; a 
small quantity is to be spread upon a plugget of tow, and bound on 
with a bandage. It is likewise a good dressing for broken knees 
(when the joint is not open) or cuts, to promote healthy action. 


No. XIV.—TURPENTINE LINIMENT. 
Oil of Turpentine 
Olive Oil } Equal parts, 


In cases of sore throat, cough, and in all cases where a mild counter- 
irritant is required, this liniment will be found useful. 


No. XV.—Hoor OINTMENT. 
Tar | Equal parts, 
Lard } melted together, 


This ointment is intended for brittle feet, or such as have sandieredeas, 
also, with tow, to form the stopping to be placed under \eather when, 
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PART IX. 
Published by Permission of the Lords Commissioners of the 
Admiralty. 


NAVAL GUNNERY. 


INSTRUCTIONS FOR THE EXERCISE, AND SERVICE OF GREAT GUNS, 
ON BOARD HER MaJESTY'S SHIPS. ` 


ЕУЕВУ ship should be prepared to defend herself when attacked, on 
both sides, Оп assembling at quarters for action, or exercise, the men 
are to repair to their respective sides, according to their watches, pro- 
viding and distributing the several articles allotted them, 

The first captains, and half the crew of the guns (the men designated 
by the odd numbers), remain by their proper guns; the second cap- 
tains, and the remainder (designated by the even numbers), man the 
guns on their right. | 

Stationary powdermen are allotted to every two guns: they are to 
have two cases: that containing the reserve cartridge is to be hung up 
in rear of the gun amidships. 

An extra powderman, whose duty it will be to fetch powder from 
the magazine scuttle, and supply the stationary powderman, is to be 
allotted to every four guns, that the reserve cartridge may not at any 
time be left, without protection, 

The gun and its opposite should bear the same number, beginning 
from forward with No. 1 on each deck. 

The men appointed to work the gun are to be distinguished by num- 
bers, which will be assigned according to the complement of men 
stationed at each gun, as hereafter described, 

The crews and powdermen of the odd-numbered guns should be 
composed entirely of the starboard-watch, and the even-numbered guns 
of the port-watch; this will enable whole guns' crews to be worked 
together in their watch on deck, without disturbing the watch below, 
and will also enable the commanding officer to take the best men from 
both watches for the captains of the guns; they should be selected as 
much as possible from various parts of the ship, so that if a heavy loss 
of men should occur at particular guns, it would not be more severely 
felt at one station than at another. Petty officers, or leading men of 
stations, who are likely to be called upon in action to perform duties as 
such, are to be quartered at the guns nearest, their work. 

In assigning the duties, it is premised that the complements of all 
classes of Her Majesty's ships, small vessels excepted, will admit of the 
crew of each gun being composed of six persons and the powderman 
(the latter of whom is not to bear a number), by whom the principal 

duties in the working and providing for a ұша are performed; the 
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first six are to be distinguished as the Gun numbers, and any additional 
men which its size may require, are to be considered as Auxiliaries, 
but they are to be equally instructed and rendered competent to 
perform the several duties of the gun. Ву this arrangement, one 
system will be applicable to the working of all the different natures of 
guns used at sea, 

POSITIONS. 


' The crew, with the exception of the first and second captain and 
powdermen, are to stand with their faces turned obliquely towards 
the gun and the port, this position being best adapted to secure 
attention. 

The two men whose numbers place them farthest from the ship's 
side, are to be termed right, and left rear-men. Тһе guns on each 
deck are to be divided into two divisions, called the foremost, and after 
quarters ; and an officer is to be appointed to command each. 

Arrangements are to be made in the different magazines and passages, 
for the regular supply of powder to the several decks, under the super- 
intendence of an officer, to prevent confusion from the intermixture of 
the cartridges ; and the following rules should be observed in supplying 
the different decks with powder, namely :— 

In frigates and two-decked ships, the lower, and main deck should 
be supplied from the fore magazine; and the quarter deck, and fore- 
castle from the after magazine. 

In three-decked ships, the lower, and middle deck from the fore 
magazine; main deck, quarter deck, and forecastle from the after 
magazine. 

The fire screens are to be kept fixed, rolled up, and protected from 
the weather. 

Моте.—Тье above arrangement refers to Magazines as at present fitted. 


ASSEMBLING AT QUARTERS. 


The accustomed beat of the drum is for Action; the stationary 
powdermen repair to the magazine-scuttle for two cartridge-cases and 
two cartridges, and then return to their places in the rear of their guns 
amidships, ready to receive all further supply of powder from the extra 
powderman. 

The Gun numbers provide the stores, and with the Auxiliaries cast 
loose their respective guns, which are to be searched, loaded with full 
charges, and single shot, and run out without further orders: but 
they аге on po account to be fired without distinct orders from the 
upper deck. 

Nore.—The above arrangement, although it insures the guns being got 
quickly ready for action, does not preclude the commanding officer from giving 
orders on beating to quarters, to load with any other charge or projectile he 
may think best. - 

The accustomed beat of the drum with one roll is for Manual eser- 
cise, the same as for Action, but no powder is provided, 
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The accustomed beat of the drum with two rolls is to muster for 
inspection: the crews and powdermen repair to their respective sides, 
unless ordered to the contrary. The stationary and extra powdermen 
take their places in the rear of their guns amidships. ‘‘ Fall out.” 


DETAIL FOR PLACING THE MEN, 


Take your place in the rear of the gun facing the port, as No. 1, the 
captain. 

Таке your place to the right of the gun close to Ше ship's side, 
No. 4, the sponger, standing quarter-face to the gun. 

Take rw place to the left of the gun, close to the ship's side, as 
No. 3, the loader, standing quarter-face to the gun.* 

Take your place to the right of the gun next to No. 4, as No. 6, 
the assistant, sponger. 

Take your place to the left of the gun next to No, 3, as No. 5, the 
assistant, loader. 

Take your place to the right of Хо, 1, facing the ship's side, clear 
of the recoil, as No. 2, the second captain. 

These six numbers are Gun numbers, and provide stores for, and cast 
loose, this gun and the gun on the right in their respective watches. 
All numbers above these are Auxiliaries, who cast loose this gun and 
the gun on the right in their respective watches. 


Take your place to the left of Ше gun next to Мо. 5 as Мо. 7. 


КК right 5 No. 6 ав No. 8. 
53 left » Ко. 7 ав Хо. 9. 
» right 5 No. 8 as No. 10. 
5% lett » No. 9 as No. 11. 
3 right 5 No. 10 as Мо. 12. 


And во on with higher numbers, “ Close up." 
* Gun Numbers," 
1, 2, 8$ 4 35 6. 
« Auxiliaries,” 
7, 8, 9, 10, 11, 12, 13, 14, «е. 


« Handspikemen," 
9, 10. 
** Rear-men.” 
14. The right rear-man. 13. The left rear-man. 
(Or the two highest numbers.) 

Gun numbers as placed in rotation on arriving at the gun :— 

1. The captain. 6. Тһе assistant sponger. 

4. The sponger. 5. The assistant loader. 

3. The loader. 2. The second captain. 


Хоте.--Тһе Gun numbers are never to be called unless ordered; and when 
во ordered, Auxiliaries, Handspikemen, Rear-men, agd 1, The Captain, &c., аге 
to be called. 


* This order applies to all Nos. but 1 and 2. 
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MANNING BOTH SIDES. 


Each watch will repair to its respective side, the odd 
Ман BOTH {nae standing to the left of the left guns; even 


SIDES numbers to the right of the right guns. 

Left guns, 3 remains 3 Right guns, 4 remains 4 

5 becomes 4 6 becomes 3 

7 6 8, 6 

9, 5 lo „ 5 

1 „ 2 12 , 2 

13 » 7 14 „ 7 

1 remains 1 Я 1 


Моте— Тһе left guns are odd starboard, and even port. Тһе right guns are 
пи Анага TAn and Qosdecbspt cat ly adjacen! 
crews always man, powder-boys always supply t 
when clearing for Action, or when fighting both sides. РР а 
With a crew of 11 men and upwards, and both sides manned, 2 is always to 
attend the train-tackle. 


PROVIDING STORES 
(both sides manned). 

No, 1. Provides three vent plugs, priming wire, tube box, spare 
trigger line, vent bit, sees the lock fixed and fit for use, and places 
handspikes, 

3. Shot, and grummet, spare breeching, wet swab, wads, and fuze 
wrench, 

4, Sponge, rammer, worm, and fire-bucket. 

Stationary, and extra powderman, two cartridge cases and two 
cartridges each. : 

NorE.— With 68-pounders, and 10-inch guns, 3 should provide а bearer, and 
4 should assist him in providing shot. Spare Jocks, and hammers are to be 
provided by the 2nd captain. Lanterns should be hung up amidships between 
the porta, and kept in order by the proper No. 4, arrangements being made for 
lighting them at night quarters. 

Shells are always to be provided by the two highest numbers, 

* MAN THE STARBOARD, OR PORT GUNS." 


EXERCISE WITH 14 MEN TO А LOWER, MIDDLE, OR MAIN 
DEck GUN. 

No. 1. The captain; commands, attends the breeching, primes, 
points, fires, and stops the vent. 

2, The 2nd captain; assists 1, runs out, attends handspike, coin, 
and lock, 

3. Loads, rams home, runs out, and trains. 

4. Worms, sponges, rams home, runs out, and trains, . 

5. Gives shot and wad to 3, runs out, trains, and spans the 
breeching. 

6. Gives sponge, rammer, and worm to 4, runs out, trains and 
spans the breeching. : 
. V and 8, Run out, and train. 
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9 and 10. Run out, and attend handspikes. 
11. Runs out and attends handspike. 

12. Runs out, and trains, 

13. Ruus out, trains, and brings up shell. 

14. Attends train-tackle. 

NorE—With more, or less than 14 men, the Exercise will be the same ав 
above, except that the proper handspikemen will take the duties of 9 and 10, 
ше assistant handspikemen, those of 11 and 2, and the rear-men, those of 13 

14. 

The captain of the gun is responsible that all stores and necessary gear are 
at the e and that Е иде the Exercise all Ше Nos. perform their duties 
correctly. 


EXERCISE WITH 9 MEN TO AN UPPER DECK бом. 


No. 1. The captain; commands, attends the breeching, primes, 
points, fires, and stops the vent. 

2. The 2nd captain; assists 1, attends the apron, elevating sérew, 
lock, and train tackle. 

3. Loads, rams home, runs out, and trains. 

4. Worms, sponges, rams home, runs out, and trains, 

5. Gives shot and wad to 3, runs out, trains, and spans the 
breeching. 

6. Gives sponge, rammer, and worm to 4, runs out, trains, and spans 
the breeching. 

7 and 8. Run out, and attend handspikes. 

9. Runs out, trains, and brings up shell, 

NorE.—With guns mounted on rear chock carriages having side levers for 
running out, Nos. 7 and 8 will shift the side tackles, and the left rear-man will 
attend roller handspike when necessary. 

With guns mounted on Hardy’s carriages, the Exercise will be the same as 


above, except that No. 4 will attend compressor when the gun is out, and Хо. 8 
when the gun is in. 


Handspikemen with 5, 6, or 7 men . . 5and 6 
" " 8, ог 9 men . 7 „ 8 

» lO,orll]men. . 7 » 8 

апа assistant handspikemen "N^ . 9, 2 
Handspikemen with all Nos. above u. 9 „ 10 
and assistant handspikemen . . . . 11, 2 


Except with 10-inch, and 68-pounder guns, 
when assistant handspikemen willbe . 11 , 12 


With light guns it may be advantageous in some cases to double man 
thehandspikes, The left rear-man will always fire with a hammer, ог 
match, and the right rear-man will attend the train-tackle, except when 
he is handspikeman (when 2 will attend it) and in lower deck exercise 
(when both rear-men will attend it). 
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ASSEMBLING AT QUARTERS. 
The accustomed beat of the drum is for Action, when the guns 
аге to be cast loose, loaded, and run out without orders. 
The accustomed beat of the drum with оле roll is for Manual 
Exercise the same as for action, but without powder. 
Тһе accustomed beat of the drum with two rolls is to muster for 
Inspection. 


Gun Ков., 1, 2, 3, 4, 5, 6. 

Auxiliaries, 7, 8, 9, 10, 11, 12, 13, 14, 86. 
Handspikemen, 9, 10. Rearmen, 14 the right rear-man, 
13 the left rear-man (or the two highest Мов.). 

1, The Captain. 4. The Sponger. 3. The Loader. 

6. The Assistant-Sponger. 5. The Assistant-Loader. 
2. The Second Captain. 


MAN BOTH SIDES. 
Тет GuNs—3 remains 3; 5 becomes 4; 7,6; 9,5; 11,2; 13, 7; 
1 remains 1. 
Rigut Guns—4 remains 4; 6 becomes 3; 8, 6; 10, 5; 12, 2; 
14, 7; and 2, 1. 
PROVIDING STORES. 
(Both sides manned.) 


No. 1.— Provides 3 vent-plugs, priming wire, tube box, spare 


trigger ше, vent bit, sees the lock fixed and fit for use, and places 
handspikes. 

No. 3.—Shot, and grummet, spare breeching, wet swab, wads, 
and fuze wrench. 

No. 4.—Sponge, rammer, worm, and fire bucket. 

Stationary, and extra Powderman, two eartridge cases and two 
cartridges each. 

Norg.—With 68-pr., and 10-inch guns, 3 should provide a bearer, and 4 should 
assist him in providing shot. Spare locks, and hammers are to be provided by 
the 2nd Captain. Lanterns should be hung up amidships between the ports, 
and kept in order by the proper No. 4, arrangements being made for lighting 
oo at night-quarters. Shells are always to be provided by the two highest 

ов, 


Stations for Casting loose а Lower deck Gun with 7 men. 
(Both sides manned.) 


Хоте.— Мо. 1 places handspikes, 3 and 4 bear out, and the other Nos. trice 
up the port; when the port is up, 1 provides stores, 2 and 7 cast off, and hook 
on train-tackle, 3 and 4 cast off muzzle-lashing, then provide stores and clear 
away breast-frapping, 5 and 6 clear away and shift side-tackles ; when the side- 
tackles are clear, and train-tackle to the rear and luff choked, 1 gives the word 
“ Elevate,” sees the bed properly secured, and ра coin at Р. В., the gun is 
then run in, searched, loaded, and run vut. ile the gun is being elevated, 
2 and 7 finish whatever is left undone, and whilst loading, 2 coils up the 
lashings, arid 5 and 6 span the breeching. 


Man THE STARBOARD, OR Pont Guns, 
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GREAT GUN 
The men are only to learn the Exercise 


Nos. | Exercise wira 14 Mex TO А Lower, MIDDLE, ов MAIN DECK GUN. 


1 | The Captain; commands, attends Ше breeching, primes, 
points, fires, and stops the vent. 


2 | The 2nd Captain; assists 1, runs out, attends handspike 
coin, and lock. 


3 | Loads, rams home, runs out, and trains. 
Worms, sponges, rams home, runs out, and trains. 


5 | Gives shot, and wad to 3, runs out, trains, and spans the 
breeching. 


6 | Gives sponge, rammer, and worm to 4, runs out, trains, and 
spans the breeching. 


7 & 8 Run out, and train, 
9810 Run out, and attend handspikes. 
11 | Runs out, and attends handspike. 
12 | Runs out, and trains. 
18 | Runs out, trains, and brings up shell. 
14 | Attends train tackle. 


> 


Nore.—With more, ог less than 14 men, the Exercise will be the same as 
&bove, except that the proper handspikemen will take the duties of 9, and 10, 
the assistant handspikemen, those of 11, and 2, and the rear-men, those of 13, 
and 14. 

The Captain of the gun is responsible that all stores and necessary gear are 
at the gun, and that throughout the Exercise all the Nos. perform their duties 
correctly. 


Nore.—Handspikemen, with 5, 6, or 7 men, 5 and 6; with 8, 9, 10, or 11 
with 10 and 11 men, 9 and 2, and with all Nos. above 11, 11 and 2, except with 
No. 2 attends train-tackle when the right rear-man is handspikeman. A Sta- 

man to every 


Stations for Casting Loose а Main Deck 


Моте.— №. 1 places handspikes, 3 and 4 bear out, and 1 and 2 trice up the 
tackle, 3 and 4 clear away, and unhook train-tackle, and provide stores, 5 and 6 
is in; when the side-tackles are clear, and train-tackle to the rear, 1 gives the 
lower half-port; he then sees the bed properly secured and places coin at P. B., 

assist 2. With 5 men, 1 will hook on train-tackle. If the 


* Worps оғ COMMAND." —“ Prime,” “Point? “ Elevate? “Ready,” 


— — — — — — 
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EXERCISE. 
Sor the Gun at which they are quartered. 


| Nos. EXERCISE WITH 9 MEN то AN UPPER DECK GUN. 


1 | The Captain; commands, attends Ше breeching, prime 
points, fires, and stops the vent. 5 n 


The 2nd Captain; assists 1, attends the apron, elevating 
screw, lock, and train tackle. 


ю 


Loads, rams home, runs out, and trains. 
Worms, sponges, rams home, runs out, and trains. 


Gives shot and wad to 3, runs out, trains, and spans the 
breeching. 


o 


Gives sponge, rammer, and worm to 4, runs out, trains, and 
spans the breeching. 


7 &8| Run out, and attend handspikes. 
9 | Runs out, trains, and brings up shell. 


NorE.—With guns mounted on Rear chock carriages having side levers for 
running out, Nos, 7 and 8 will shift the side-tackles, and the left rear-man will 
attend roller handspike when necessary. With guns mounted on Hardy’s 
carriages, the Exercise will be the same as above, except that No. 4 will attend 
compressor when the gun is out, and No. 8 when the gun is in. 


men, 7 and 8; and with all Nos. above 11,9 and 10. Assistant Handspikemen, 
68-prs. and 10-inch guns, when Assistant Handapikemen will be 11 and 12. 
tionary Powderman is allotted to every gun on one side, and an extra powder- 
two guns. 


Gun with 6 men. (Both sides manned.) 


half-port ; when the port is up, 1 provides stores, 2 casts off, and hooks on train- 
clear away and shift side-tackles, untoggle breeching, and span it when the gun 
word “Elevate,” and withdraws the coin to allow 3 and 4 to put down the 
the gun is then run in, searched, loaded, and run out, With 7 men, 7 will 
upper half-ports are made to take off, 3 and 4 will take them off. 


“Рие,” “Stop the Vent," “Sponge,” “Load? “Bon ow? 
Қаны аа a ОО i das n eee ee 
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ORDERS FOR MANUAL EXERCISE. 


On coming to the gun, Nos, 1 see the locks fixed and fit for use, 
vents clear, sights adjusted to the distance named, and the guns 
searched, loaded, and run out, without further orders. 


Worps or COMMAND. 


« Prime.” Е Ready." ** Sponge.” 
* Point.” “Fire.” “ Load.” 
« Elevate,” “ Stop the vent.” ** Run out.” 


REMARES ON THE DIFFERENT FIRINGS, 
INDEPENDENT FIRING. 

By this is meant, firing the guns independently of each other, each 
captain of a gun seizing the most favourable opportunity. This 
firing should always be used in action (unless ordered to the contrary) 
whenever the object is visible, the smoke from one gun not greatly 
impeding the fire of another. 

(See Detail for Independent firing.) 

FrRING IN SUCCESSION, 

Ву this is meant, firing one gun after another in regular order, com- 
mencing from the foremost, or after gun, according as the wind is 
blowing from aft, or forward. This firing may be used with advan- 
tage, whenever a continuous steady fire is desired, as Ше smoke from 
one gun will not impede the firing of the next, 

Quick FIRING. 

By this is meant, rapid independent firing, the tangent sight not 
being raised. This firing should be used when close alongside an 
enemy, as then but little pointing would be required, 

(See Detail for Quick firing.) 

BROADSIDE, AND DIVISIONAL FIRING. 


By this is meant, firing the whole broadside, or a division of guns 
simultaneously, by order. Broadside firing should be used when the 
smoke hangs about the ship for some time, and divisional firing when 
the smoke clears away at shorter intervals, as then the fire would be 
more continuous. Broadside, or divisional firing could also be used 
with greater advantage within a moderate distance against stone forts 
than independent firing, from the increased concussion caused by a 
number of shot striking at the same moment, In divisional firing 
each deck, or the half of each deck, should be considered 25 a division 
according to circumstances, 


CONCENTRATED FIRING, 


By this is meant, firing guns previously laid by the eid of lines, ог 
battens, so that the shot may cross each other at a given distance, 
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This firing would be most effective in case of amoke, or darkness, the 
Object being visible from the upper deck, or mast head, and may be 
used at distances within, and beyond the point of concentration, but 
the latter must never exceed doable that, at which the shot cross. 


IN INDEPENDENT FrRING, 


No. 1 raises the tangent sight according to the charge and distance 
named, lays the gun for the object, and gives the word “ Ready ” as 
soon as the elevation is correct, keeping the direction on with the 
парк, and taking care not to fire till the side-tackle falls are 
clear, 

IN Quick FRING, 


No. 1 sees the gun laid horizontal, and run out for the object, primes. 
as Ше ‘gun goes out, taking care not to cock the lock till the muzzle is 
clear of the port-sill, and not to fire till the side-tackle falls are out of 
hand. 

The only words of command to be given are, * Run in," “Кап 
out," and “ Ready.” 2 chalks the bed, and coin, and the guns are. 
relaid whilst loading. 


ARRANGEMENT FOR FIGHTING BOTH SIDES, 


When necessary to fight both sides, the whole of the guns are to be 
manned, and worked with ‘Half crews" (as in casting loose); but 
if from casualties or other causes this is not practicable, the right guns 
should be left i after the first round, and the left guns manned and 
worked with whole crews. A 

Nore.—In Action, or Exercise, the working with “half crews" should not 
be continned куо 3 or 4 rounds, as after this, owing to casualties and Ше 
fatigue of working on this plan, the firing would be more efficiently kept up 
by working every other gun. Е 


INSTRUCTIONS FOR А SIMULTANEOUS CONCENTRATED FIRE, 


« The lines should always be hooked on at the ports 
directly after casting loose.” 

The bearing, heel, and distance, having been given from the upper 
deck, the officers of the different divisions of guns will name the 
elevation, or depression to be given by marked coin (allowing for the 
distance and heel), together with the bearing, and then give the 
order, “Тау the guns ;” on which the Nos. 1 are to give the orders for 
training, holding the lines immediately under the marks overhead, 
denoting the bearing, and the guns are to be trained till the sights 
are parallel to the lines: Nos, 1 then give the word “ Elevate” and 
direct 2 to give the guns the required elevation, or depression, making 
the lines fast to hooks overhead ; they then resume the trigger toss, 
and wait steadily for the orders “ Ready,” ** Fire)? which are ia We 


given by the officer attending the director. 
= 
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DIsMOUNTING, AND MOUNTING. 


No. 1 gives the word “Run іп,” then “ Elevate,” 
takes out the coin, throws back depression chock, 
and sees the gun laid square between the ho 
bolts; 2 prepares the train-tackle, hooks it to the 
runner, and lowers the gun; 3 and 4 pass the 
muzzle-lashing; 7 and 8 take out the keys, throw 
back the cap-squares, unheok the side tackles, and see 
the carriage clear; rear-men provide and hook the 
runner, 

When the muzzle-lashing is passed, 1 gives the 
word “ Dismount,” and all the Nos. man the train- 
tackle, except 1, 3, 4, and the handspikemen; 3 and 
4 remain at the muzzle-lashing until ull parts bear an 
equal strain; handspikemen assist until of no further 

use, and then go to the train-tackle. 
Mount 


THE GUN. ) Everything will be replaced by the same Nos, 


Nors.—When ordered to “ Dismount," No. 1 makes up the trigger-line round 
the lock, attends the coin to assist the handspikemen, leaves it on the bed ready 
for mounting, and when the gun 1s high enough, gives the order, * Well! Run 
the carriage back," he then replaces the depression chock, 


DisMOUNT 
THE GUN. 


REVOLVING GUN EXERCISE. 


WITH a CREW OF 17 MEN, AND UPWARDS, 


The crew are assembled as in the established gun exercise. 

Gun Nos. 1, 2, 3, 4, 5, 6. 

Auxiliaries, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, &c. 

Traversing-tackle-men, 7, 8. 

Handspikemen, 9, 10. 

Assistant handspikemen, 11, 12. 

Compressor-men, 13, 14, 

Rear-men.—16, the right rear-man ; 17, the left rear-man (or the 
tuo highest Nos.). 


1. The Captain, 3. Loader. 5. Assistant Loader. 
4. Sponger. 6. Assistant Sponger. 2. Second Captain. 


PROVIDING STORES. 


No. 1. Provides 3 vent-plugs, priming wire, tube-box, spare trigger- 
line, vent-bit, sees the lock fixed and fit for use, and places hand- 
spikes, 

2. Assists 1. 

3. Shot-grummet, spare breeching, wet swabs, wads, and fuze- 
wrench. 

4. Shot-grummet, spare breeching, fire-bucket, and two stop hand- 
pikes, 
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5. Bearer, and shot, 

6. Sponge, rammer, worm, and shot, 

Stationary, and extra powdermen, two cartridge-cases, and two 
cartridges each. 

Моте.—Зраге locks, and hammers are to be provided by the 2nd captain; 
axietrees, and trucks by 11 and 12. 

Shells are always to be provided by the two highest Nos. 

When pivot guns are mounted as broadside guns, and only опе стеу can be 
allotted to two guns, Ше “Stores” should be provided with “Both sides 
manned,” as laid down in First Instruction. 


EXERCISE WITH 17 MEN. 


No. 1. The captain; commands, attends the breeching, primes, 
points, fires, and stops the vent, 

2. The 2nd captain; assists 1, runs out, attends the apron, coin, 
Jock, and rear-bolt. 

3. Loads, rams home, runs out, attends fighting-bolt, shackles, and 
unshackles breeching. 

4, Worms, sponges, rams home, runs out, attends stop-handspike, 
shackles, and unshackles breeching. 

5. Brings up shot, or shell, runs out, traverses, and spans the 
breeching. 

6. Gives sponge, rammer and worm to 4, runs out, traverses, aud 
spans the breeching. 

7 and 8. Run out, attend traversing-tackles, and shift side- 
tackles. 

9, 10, 11, and 12. Run out, attend handspikes. 

13 and 14. Run out, traverse, and attend compressors. 

15. Runs out, and traverses. 

16. Traverses, shifts traversing-tackle, attends stop-handspike and 
train-tackle. 

17. Traverses, shifts traversing-tackle, brings up shot, or shell, and 
attends train-tackle. . . | 

Nore.—These Nos. will be reduced for lighter, or increased for heavier guns, 
ав may be necessary, when the rear-men will do the duties of 16 and 17. With 


less than 15 men, Nos. 11 and 12 will attend compressors. 
"When slide guns are fitted with Ferguson's Compressor, No. 8 is to attend it, 


Stations for Casting Loose a Revolving Gun. 

1 and 2 place handspikes, and provide stores; 3, 4, 5, and 6, 
provide stores, and clear away side-tackles; 7, 8, 16, and 17, clear 
away, and hook on traversing-tackles to fore part of виде; 9, 10, 11, 
and 12, clear away spans, and unscrew span shackle-bolts; 13, 14, 15, 
16, and 17, clear away the ports and berthing. When the gun is 
clear, No 1 gives the word “ Action on the fighting-bolt * * *”” 
** Right (or Left), traverse," and when on the fighting-bolt named,* 
** Well," the gun is then searched, loaded, and run out. While the 
gun is being searched, the breeching should be shackled to Nes 455% 
side, 
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Stations for Casting loose a Broadside pivot Gun 
(both sides manned). 

No. 1 places handspikes, and provides stores; 3 and 4 provide 
stores, and clear away side-tackles ; 5 and 6 clear away spans, and 
unscrew span shackle-bolts; 2, 7, 8, and 9, clear away, and hook on 
traversing-tackles, and unship ports, and berthing. When the gun 
is clear, No. 1 gives the necessary orders for getting it on the fighting- 
bolt; the gun is then searched, loaded, and run out. While the 
gun is being searched, the breeching should be shackled to the 
ship’s side, 

Worps ОР COMMAND. 


в Traverse.” E 
* Prime." “ Sponge. 
. * Point." . “ Fire, a ** Load.” 
= Elevate,” « Stop the vent.” * Run out.” 


Nore.— When the direction of the gun is to be altered, the word “Traverse” 
is to be given if the gun is їп, and “ Point" when the gun is out. 


THE SERVICE CHARGES FOR THE FOLLOWING GUNS. 


Charge. 

Nature of Gun. Weight. | Length. | 1 10 

Distant. | Еп. | Reduced. 

cwt. ft. in. Ib. Ib. lb. 4 
68-Рг.. . . . 95 10 0 16 12 8 
116 . . . 84 9 4 12 % B 

8, 353 65 9 0 

By ..-| 618 10) 104 8 5 
КҮҮ, 52 8 0 .. 8 5 
НА Carronade. 36 54 ; 5 5“ 
89-1... . « 1568581 9 6 10 8 6 
32 „А . . .| 50 [90| . 8 5 
32 „В... 45 86 Ур 7 5 
39. 42 8 0 vs 6 4 
32 „ DE 32 6 6 А 5 Б] 
32 , ‚| 2 | во 4 21 
32.Pr. Carronade А 17 4 0 = 21b. 1002. 3s 


(The charge of all other Carronades is also 1-12th the weight of their shot.) 


24-Pr. Howitzer . 124 4 8 9% . НЕ 
12 тис ае 10 4 6 2 e E 
12 be малени ла 6+ 3 9 14 . Ва 
Тһе 68-рг., апа 32-рг. pe of 58, and 56 cwt. m be double: 

shotted as far as . — 400 yards. 
Тһе“А” ар “в” ditto dito . . . . . . 400 » 
The “С” gu ditto ditto 300 ,, 


The 32, iid. 25 cwt. 32-pr. guns, and 8-inch 65 and 60 сте, guns 200 , 


zi Carronades, the 8-inch 52 cwt. and the 10-inch guns, are never Мо be double- 
jotted, 
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Allowance for the Deflection of Shot occasioned by the Wind fram 
а 32-рг. 56 cwt., charge 8 0. 

In firing with a moderate breeze (force 4) across the range, an 
allowance of 1 foot fur every 100 yards of distance has been found a 
correct guide, 

With a moderate gale (force 7) across the range, 2 feet for every 
100 yards of distance. At 1000 yards’ distance with the latter force 
of wind (7) against the range, }° more elevation should be given; 
a when with the range, 19 less elevation, than in the Range 

ables. ; 


MORTAR EXERCISE. 
13-INcH SEA-SERVICE MORTAR. 


PROVIDING STORES. 


No. 1, Provides tube box, and plummet. 
» 2. Sponge, sheepskin, and handspike. 
ә З. Shell hooks, and handspike. 
» 4. Traversing tackles, and priming wire. 
» 5. Trigger-line, and fuze implements, 
» 6. Cartiidge case. 
EXERCISE WITH 8 MEN 
(іп а Мотаг Boat). 

№. 1. Commands, points, and primes. 

» 2. Sponges, wipes the bottom of the shell, uncaps the fuze, 
assists to put in shell, and traverses. 

» 3. Puts in cartridge, assists to put in shell, and traverses. 

s 4. Clears and serves the vent, pricks the cartridge, and 
traverses, 

» 5. Prepares fuzes, takes them to 8, traverses, and fires, 

» 6. Brings cartridge, and occasionally relieves 7. 

» 7. Prepares cartridges in the magazine, 

ә 8. Prepares and hooks on shell in the hatchway. 

Weight of mortar, 100 cwt, Extreme charge, 20 lb. 
Weight of shell, 200 10. Bursting charge, 104 Ib. 

N.B.—Land service mortars are worked in a similar manner, the 
only difference being that handspikes are required for running up and 
training, and a shell beam, or shell hooks for bringing up the shell. 
They are trained for the object by bringing them on with pickets 
placed in the parapet for the purpose. 

All mortars with the ordinary coin, are elevated at an angle of 
45°; this elevation may be altered if necessary by putting in an 
additional coin, or, by substituting a smaller one for that commonly 
used. 
Weight of — land service mortar, 36 cwt. Extreme choses, o Wo. 


» 10 ,. » 18 , 


” 
” 8, ” „ Ва» ” Bs 
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INSTRUCTIONS FOR THE USE OF RED HOT SHOT. 


1. Red hot shot are not, for the present, to be fired from any guns 
but 68 and 32-prs.; the charges used must not exceed $ of the 
heaviest charge allowed for the gun, ав the expansion of the shot by 
being heated considerably decreases the windage, and consequently 
much increases the stress on the gun: thus Ше 56 cwt. 32-рг. 
gun, whose heaviest charge is 10 lb., should not be fired with a 
higher charge than 8 Ib.: the charges for other guns must be like- 
wise proportionably decreased. 

2. To prevent accidents, every ship will be allowed a red hot shot 
gauge, through which the shot are to be passed before they are 
brought away from the furnaces: a red hot shot bearer will also be 
supplied, in which the shot are to be triced up, and then conveyed to 
the guns; but if these are not issued, the shot can be triced up in the 
ash buckets, 

3. Shot can be readily made red hot in the furnaces of steam 
vessels, and to a moderate extent this can also be done in the copper 
holes of sailing ships; а 32-pr. shot will become red hot in the fur- 
nace of a steamer in about 15 minutes, and care must be taken that they 
are not heated beyond a bright red, as otherwise they are liable to fuze, 
and to become misshapen, and if во used they would be very liable to 
jam in the gun. 

4, It is very dangerous to fire a shot when jammed in a gun, but a 
red hot shot may be rapidly cooled by water, which will cause it to 
contract, and the shot will then probably be easily removed from the 
gun; but if not, a small quantity of powder introduced down the 
vent, after the charge has been destroyed, will effect its removal with 
certainty. 

5. Shot expand about j part of their diameter when heated to а 
bright red; therefore as the mean diameter of a 32-pr. shot, 
when so heated, в 6273 inches, it is considered unsafe to fire red 
hot shot from either the 32 cwt. or the 25 cwt. 32-pr. guns or 
еа. Ше 32-pr. carronade, as Ше windage of those guns is very 
small, 

6. Clean shot, and shot that pasa readily through the cold shot 
gauges, should be used for firing when red hot; the shot must be 
scraped and cleaned to remove the scales and dirt, and then passed 
through the hot shot gauges, before they are sent up from below. 

7. Whilst shot are being heated they should be turned, as the part 
resting on the furnace bars heats much more rapidly than the upper 
part; when the shot are heated to a bright red they must be removed 
trom the furnaces whether they are wanted, or not. 

8. Great care must be taken that the cartridges used are not in any 
way broken, or damaged. A number of dry and wet junk wads must 
be in readiness at the guns, also a number of wet grummet wads ; 

these wads should be soaked in water for two or tiree hours betore- 
hand, and then the water well pressed out of them, and care must v 
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taken that they are made small enough to fit easily in the guns when 
swelled by being soaked, otherwise the loading will be very difficult ; 
the sponge should also be well damped, and water kept at the guns in 
case of accidents, 

9. It has been found by experiment, that red hot shot do not burn, 
more than the outer yarns of a well-soaked junk wad, even though 
left in the gun for а considerable period ; and it has been also proved, 
that there is but little danger of the cartridge becoming ignited, even 
though quantities of smoke should come up through the vent; the 
grummet wad over the shot is necessary to prevent it from shifting in 
the bore from the motion of the vessel, or otherwise, and it should be 
well soaked to prevent it catching fire. 


Precautions for loading guns with Red hot Shot. 


First, the cartridge, then a dry junk wad, and then a wet junk wad 
are to be entered by Мо, 3; and 4 is to force them home together ; it 
is recommended that this should be done with а damp sponge to 
insure any grains of powder being destroyed that may remain in the 
gun; Хо, 1 pricks the cartridge, and 4 withdraws and returns the 
sponge. 

Ші shot is then to be brought up to the left of Ше gun, and 
entered by 3 and 4; the gun should be laid with sufficient elevation 
to allow the shot to roll home of itself; 3 then places a wet grummet 
wad {over the shot, and 4 receives the rammer, forces it home, and 
assisted by 3, gives it two smart blows to insure the shot being close 
nome, 

After the loading is completed, the gun is to be run out, trained 
and elevated for the object in precisely the same manner as when 
firing cold shot; but the sooner the gun is fired the better, as the shot 
not only cools very rapidly when in the gun, but it is believed that it 
has a tendency to become misshapen from cooling unequally. It is 
further recommended, when firing red hot shot, to select those guns 
that may be the nearest to the engine room hatchway, and not to fire 
them indiscriminately from all guns, 
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EXERCISE FOR HEAVY RIFLED GUNS, MOUNTED ON SLIDES, WITH 
А CREW ОР 14 MEN АТ THE T7-INCH M.L. AND 15 АТ THE 
8-INCH AND 9-INCH GUNS. 

Preliminary Drill, 

CaLL FOR ACTION.| At the ‘Call for action,” the stationary 

powdermen repair to the magazine scuttle for 
а cartridge each, and then return to their places 
in the rear of their guns amidships, ready to 
receive all further supply of powder frem the 
extra powdermen. 

The guns are to be loaded with full charges 
and shell, and run out; but аге on no account 
to be fired without distinct orders from the 
upper deck. 

Nore—Should the Commanding Officer wish to load with any charge or 
projectile other than the above-mentioned, he will communicate orders by 
means of the voice tubes, and the “ Attention " call of the bugle. 

The call foraction preceded by one “СО” is for exercise, the same as for action, 
but without powder; and when by two *G's," for inspection. 

А roll of the drum will correspond with one “ G ” on the bugle. 

PosrrioN oF Nos. No. 1, the captain, on the slide, facing the 
WHEN CLOSED | port. 

UP. 2, the second captain, on the right of 1, 
clear of the recoil. 
3, the loader and clampman, close to Ше 
ship's side, on the left, 
4, the sponger and clampman, close to the 
ship’s side, on the right. 
5, the assistant loadcr, in rear of 3. 
6, the assistant sponger, in rear of 4 ; and 
во оп. 
7 and 8, compressor and training tackle 
men. 
9 and 10, levermen. 
The two highest Nos. rearmen. 
Моте—Тье Nos, except 1 and 2, stand quarter-face to Ше gun. When 


desirable, for drill purposes, to change duties, at the order “Change rounds” 
No. 3 becomes 4, and the remaining Nos. move round one place to the left, 


NUMBER, No. 1 to the highest No. 
THE №8. ARE RE- No. 1, 3 vent plugs, priming wire, vent bit, 
SPONSIBLE FOR | and spare trigger-line, 
THE FOLLOWING 2, levers and tubes. 
STORES. 3, spare breeching, wet swab, wads, and 


shell burton. 
4, sponge, rammer, worm, and fire bucket, 
5 and 6, bearers, shot, and grummet. 
Stationary and extra powdermen, one car- 
tridge each. T 
NorE.— With 8-in. and 9-in. guns, 11 and 12 are responsible for winda antler, 
With —— —— 
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DUTIES IN CASTING Nos. 1 and 2 pass the levers to 8 and 4, 
LOOSE WHEN SE- | who bear out, and 2, 9, 10, 11, and 12 trice 
CURED INBOARD. | up the port. 

3 and 4 cast off the muzzle-lashing. 

5 and 6 provide shot. 

7 and 8 clear away training tackles, 

9 and 10 clear away breast frapping and 
side tackles, and ship levers. 

11 and 12 ship winch handles, and provide 

shot. 

Rearmen assist 7 and 8 in hooking training 
tackles, and attend preventor ropes. 

No. 1 gives the word “ Elevate,” sees the 
gun laid square, searched, loaded, and run out. 

2 coils up the lashings. 

When the gun is out, 2 takes up the геяг, 
3 the front flap. 


апека screw іп “Train bolta,” and hook outer blocks of training 
In casting loose from the housing position, it will generally be unnecessary to 
run slide guns in, as they are already in position for loading. 
With upper deck guns, the Nos. above 8, having completed their respective 
duties, clear away ports and berthing. 


PRIME, No. 1 places the tube in the vent and half- 
cocks, 


Ротят. No. 1 adjusts Ше sight, gets on the direction 
of the object, and then retires to the extent of 
the trigger-line. 

Levermen ship levers for training. 
The remaining Nos., except 2, 3 and 4, man 
the training tackles. 
Norz.—The position of Nos. on training tackles will be— 


Preventor Ropemen outside; remaining Nos. inside. 
Training Winchmen 5, 7, 11, and 13. 


ELEVATE. The lever, and clamp men lay the gun under 
the direction of No. 1. 
NorE.—The Levermen return to the pointing position after the clamps are 


get up. Ё 

When laying Ше gun by “ Wood scale,” 2 attends it; when elevating with the 
gun in, 11 and 12 attend the clamps. 

When the sight requires alteration or heel of the ship changes, 1 will give the 
word “ Elevate,” and 2 will “ Half-cock.” 

When firing with more elevation than the port wil! allow, a quoin will have 
to be used, ав the clamps must be left slackened. When the elevation is likely 
to remain unaltered, the drum should be chalked. When necessary, the eleva- 
tion required for loading should be given directly the gun is in. 


READY. No. 2 cocks the gun, levermen unship levers, 
rearmen attend preventor торе, 


Norz.—When necessary to train the gun after the word “ Ready,’ Not West 
will be used, and withdrawn immediately the word * Well” is yen. = 
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FIRE. No. 1 fires with a suitable jerk, 


Nore:—When the gun has recoiled, Levermen the levers for running in; 
t and 8 hitch the training tackles. Бы i 


RUN Іх. No. 1 makes up the trigger-line; all the 
Nos. then man Ше preventor rope, except 1 and 
2, who attend levers. 
Nor£.— When necessary, 3 and 4 attend side tackles, and 7 and 8 compressors. 
When running In, one part of the preventor rope only is to be manned. 
hen бе выр is rolling, the Levermen should ease up Ше levers quickly 
when required. 
When the gun is in, No. 1 holds up his hand; Rearmen secure preventor 
торе; Compresaor-men већ up сотргеввогв. 
en running іп with winches, 9, 10, 11, and 12 man the winches, 7 and 8 
attend nipping levers; 4 attends the tripper. 


SPONGE, No. 1 puts ina vent plug, 3 and 4 step 
inside the breeching together; 6 gives the 
sponge to 4, who, assisted by 3, forces it hard 
home to the bottom of the bore, giving it a 
round turn; he then withdraws it and 6 gets 
the rammer. 


Моте.— Мо. 6 will give the rammer before returning the sponge. Should fire 
be observed on the sponge, or in the bore, the gun is not to be loaded until it has 
been completely extinguished. 

While the gun is being sponged, 5 and 13 bring up the projectile. 

‘When the rope sponge is used, 6 holds it with the sponge in his right hand 
and rammer in his left. On the sponge being withdrawn by 4, 6 passes the 
rammer on his left, and behind him, so as to hold it in his right hand ready for 

loading. 


ТОАР. Тһе powderman 'gives the cartridge to 3, 

who enters it to the full extent of his arm ; 
4 rams it home. у 

5 and 13 place the projectile on the slide, 
З and 4 enter it and ram home. 

4 springs the rammer, 6 returns i£, 3 and 4 
step out, 

Моте. When the rammer is withdrawn, 1 pricks the cartridge. 


With heavy guns, 5 hooks the burton to the bearer, and attends the guy; 7, 
9, 11, and 13 trice up the projectile, when slung; 3 steadies the shot after 
sponging. 

Рт mark оп the rammer staff will indicate when the full charge and 
common shell are home; and allowance 18 to be made when other charges аге 


used. 
jaa the gun is in, 2 hooks on a tube; when necessary, 3 shifts the shell 
n. 


RUN 007, АП the Nos, run the gun out by the side 
tackles, except 1, 2, and rearmen, who attend 
lever and preventor ropes. 

Хотв,-? and 8 man the falls on the inside, and attend the compressors. 


When the gun is out, 5 and 6 сой down the side-tackle fella, I% will fte- 
quently occur that the side tackles need not be umd, Yn running out, care 
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should be taken to prevent the carriage from striking heavily against the buffers, 
as the d — is UE liable to be displaced ; and the levers should be 
attended as in running 

The preventor ropes A always to be eased with a turn round the bollards, 


WOODEN SIDE TANGENT SCALE, 


INSTRUCTIONS FOR ADJUSTING THE WOODEN SIDE TANGENT 
ScALES TO GUNS, AND FOR THEIR USE, 


The gun, when on its carriage, and run out in its place in the ship, 
is to be laid perfectly horizontal, and the foot of the scale is then to 
be shortened (if necessary), so that, when held, and resting in a per- · 
pendicular position on the step of the braeket, Ше line of the Zero, or 
O, is brought into coincidence with the line of the quarter sight. 

Previous to using the tangent scale, it will be necessary to observe 
the degree of the heel, or inclination of the ship, by means of the 
pendulum supplied with the scales, and an elevation, or depression is to 
be given to the gun to the amount shown, in order to bring it to the 
horizontal position; and the degree of elevation, required for the 
estimated distance from the object to be fired at, is to be reckoned 
from the point on the scale then opposite to the quarter sight. 

Моте.—Тье gun is to be laid horizontally by means of the spirit РА огђу 
common level with plumb line, laid from back to front sight. 
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ARMSTRONG GUNS. 
SEA SERVICE. 


Extracted by permission of the Lords Commissioners of the 
Admiralty.) 


ARMSTRONG GUN INSTRUCTION. 
PARTS OF THE GUN. 


Воге.— А wrought-iron many-grooved rifle barrel, | 

Chamber.—The portion of the interior of the gun extending from 
the forepart of the slot to the commencement of rifling, of greater 
diameter than the bore, in order to receive easily the projectile, and 
cartridge. 

Breech.—The portion of the gun, extending from the forepart of the 
slot to the rear. 

Breech Screw.—A cylinder of iron with a screw turned on the out- 
side, working in а female screw in the breech, presses Ше. vent piece 
into its place when the gun is loaded. 

Vent Piece.—A plug of steel or wrought iron, containing the vent : 
this plug when in the slot forms the bottom of the chamber, and is 
firmly fixed in its place by the action of the breech screw. 

A conical пир (generally copper), on the front face of the vent piece, 
corresponds to a conical copper ring at the end of the chamber. 

Breech Lever.—A weighted arm on the end of the breech screw. 

Cams.—Four projections, two on the breech screw, and two on the 
lever, to enable the latter to be used as a hammer, 

Tangent Ring.— А ring of brass on the rear end of the breech, 
forming a socket to contain the— 

Tangent Sight, furnished with a moveable sight for giving deflection, 

Trunnion Sight, —А dispart on the trunnion, 


POINTS TO BE PARTICULARLY ATTENDED TO IN ORDER THAT THE 
GUN, EFC., MAY BE PRESERVED IN PROPER WORKING ORDER, 


Breech Screw, and Bore.—The breech screw, to be thoroughly 
cleaned and oiled after firing, the bore to be kept carefully greased to 
prevent rust. 

Elevating Screw, §c.—This screw should not be removed from the 
bed oftener than is absolutely necessary, no attempt should be made to 
keep it bright, and it must never be cleaned with emery, brick dust, or 
other material of a like description. The occasional application of a 
little oil will be sufficient to preserve it in working order. If these 
precautions are not attended to, it is liable to work loose, and greatly 
interfere with the correct laying of the gun. When the elevating 
screw is worked with a ratchet and lever, care must be taken that the 
oollar of the ratchet be kept well oiled and in perfect order, «у ther 
when disengaged from the ratchet, it may move round fredy чә 
in any way affecting the elevating screw. В ~ 

Surfacing,—Tools are supplied for facing the copper Tings ot Ve 
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breech, and vent piece; the surfacing should be performed after every 
100 rounds, or oftener if necessary. 

The gun, however, will not be injured should this operation be 
neglected. 2 

Note.—The best machinery ой should be used for the screw and 
working parts of tbe gun. 


Changing Rounds. 

No. 1 becomes 5 №. 7 becomes 6 
» 5 ээ Б] » 6 » 8 
» 3 » 13 » 8 » 10 
d$. d » 10 „ 12 
» 11 » 9 ? 12 » 4 
” 9 » 7 э 4 » 2 
39 2 LI 1 

Positions, 

Running 

Attention, out, and Loading. Pointing.” 


6 + 5 /3 
Рг. Воу. 1 
12 12 


MANNING РОТН SIDES. 
. Each watch will repair to its respective side, the 
« Man both sides." «odd numbers standing to the left of the left guns ; 
even numbers to the right of the right guns. 


Left guns—3 becomes 2 Right guns—4 becomes 2 
5 »„ 8 6 » 8 

T n 4 8 n 4 

9 , 5 10 , 5 

11 , 6 12, 6 

«с, „ «е. вс. вс. 

1 remains 1 2 , 1 


PROVIDING STORES (both Sides manned). 
No. 1 provides tube box, vent bit, spare trigger line, tangent sight, 
and places handspikes. 
No, 2, vent piece, spare breeching, and fuze wrench, 
No, 3, sponge, rammer, lubricating wads, shot, and grunnet, 
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Stationary and extra powder boys, two cartridge cases, and two 
cartridges each, 

JNote, —With heavy guns, 3 provides а bearer, and 2 assists in pro- 
viding shot. The shot are placed in a grummet or rack in rear of Ше 


gun. 
** Man the Starboard or Port Guns,” 
EXERCISE WITH 13 MEN TO AN ARMSTRONG GUN. 
Mounted as a Broadside Gun. 

No. 1. The Captain, commands, attends the breech, primes, points, 
and fires. 

2. The 2nd Captain, assists 1, attends vent piece, runs out, attends 
coin or elevating screw, lock, and handspike. 

3 attends vent piece, runs out, and trains, 

4 runs out, loads, sets the fuze under the direction of 1, and trains, 

5 runs out, sponges, rams home, and trains, 

6, 7, and 8 run out, and train, 

9 and 10 run out, and attend handspikes, 

11 runs out, and attends handspike, 

12 runs out, and trains, or (if necessary) attends train tackle, 

18 brings up lubricating wad, shot or shell, and trains, 

Note.—With light guns, 2 attends the vent piece, 3 sponges, and 
4 loads. With heavy guns, 2 assists 1 with the Бои lever, 3 and 4 
attend the vent piece, 5 and 6 sponge, and load. 

N.B.—The preceding duties, and the following drill, will answer for 
every description of Armstrong guns; the various complements of 
men, and the difference in the carriages on which they may be mounted, 
requiring some slight modifications. 

Words of Command, Sponge. Load. Cartridge. Home. Prime. 
Point. Elevate. Ready. Fire. Runout, Run in. 


ARRANGEMENT FOR FIGHTING BOTH SIDES, 

When necessary to fight both sides, the whole of the guns are to be 
manned with half crews, and worked with the reduced complements on 
precisely the same principle as that laid down for the full guns’ crews ; 
but when from casualties or other causes this is not practicable, then 
the right guns should be left in after the first round, and the left guns 
manned and worked with whole crews. 

REVOLVING GUN EXERCISE, WITH a CREW OF 17 MEN TO A 
100-PR, ARMSTRONG GUN. ` 
The crew are assembled, and stationed as for а broadside Armstrong gun. 


Guns . . . . . . №. 1to 6 
Auxiliaries . . . . . . . 7 „17 
Traversing tacklemen . . . . 78048 
Handspikemen . . . . . . 9,10 
Assistant Handspikemen . . . 11 „12 
Compressor mn . . . . . 13 „14 


Rearmen, 16 the right rear man and УД Өле WS. reat man 


(or the two highest numbers), : 
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Providing Stores, 


No, 1 provides tube box, vent bit, в trigger line, tangent t, 
and places handspikes — s 
2, vent piece, and assists 1. 
8, lubricating wads, tin cups, shot grummet, and spare breeching. 
4, shot grummet, spare breeching, fire bucket, and two stop hand- 
es. 
rs sponge, rammer, and shot, 
6, fuze wrench, bearer, and shot. | 
Stationary and extra powder boys, two cartridge cases and two 
cartridges each. 


Note.—When pivot guns are mounted as broadside guns and only 
one crew can be allotted for two guns, both sides are manned, and the 
stores provided as laid down in the exercise for a broadside gun, 

In order to avoid injury to the sights of upper-deck guns, from the 
working of ropes, &c., they are not to be kept shipped, except when 
actually required for use, but should be placed inside the bracket of the 
carriage, in staples or sockets fitted to receive them, 


EXERCISE WITH 17 MEN. 


No. 1, the Captain, commands, attends the breech, primes, points, 
and fires. 

2, the Second Captain, assists 1, attends the breech, coin or elevating 
screw, lock, and rear bolt. 

3, traverses, attends vent piece, and fighting bolt. 

4, traverses, attends vent piece, and stop handspike. 

5, traverses, sponges, enters shot or shell, and rams home. 

6, traverses, sponges, enters shot or shell, and cartridge, sets the fuze 
under the direction of 1, and rams home, 

7 and 8, run out, attend traversing tackles, and shift side tackles, 

9 to 12, run out, and attend handspikes. 

13 and 14, run out, traverse, and attend compressors, 

15, runs out, and traverses. 

16, runs out, traverses, shifts traversing tackles, brings up shot or 
shell, attends stop handspike, and train whip. 

17, runs out, traverses, shifts traversing tackles, brings up shot or 
shell, and attends train whip. 


Note,—lIf necessary, all the numbers assist in running out. 

The crew will be reduced for lighter, or increased for heavier guns, 
as may be necessary, when the rear men will do the duties of 16 and 17; 
with less than 15 men, the assistant handspikemen will attend the 
compressors ; and with less than 14 men, 2 will be the right assistant 
handspikemen. : 

When the inside compressor is used, T and © will atend it on their 


respective sides, 
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PROJECTILES. 
For THE 100, 40, AND 20-PR. GUNS. 

Three descriptions, viz., Solid Shot, Common, and Segment Shell. 
$ M Shot, of wrought, or cast iron, with either a flat, or conical 

Common shell, of cast iron, with a cavity sufficient to contain a 
large bursting charge; the head is conical and fitted with a female 
screw which receives the plug or fuze. 

Segment shell, the 100-pr., contains 112 cylindro segments of cast 
iron, the 40-pr. 64, and the 20-pr. 78; in the centre is a cavity 
sufficient to contain the bursting charge, &c. ; the head is conical, fitted 
with a female screw which receives the plug or fuze, 


For THE 12, AND 6-PR. GUNS. 

Only one description for these guns, viz., Segment shell, which is of 
the same construction as that for the heavier guns, but contains only 
49 segments, | ; 

FUZES. 
FoR THE 7-INCH, AND 40-PR. GUNS. | 

Two descriptions, viz., Zime and Pillar. 

Time fuze is of gun metal, the parts kept firmly together by a cap, 
which must be loosened in order to adjust the fuze; round the centre 
runs a band of pressed mealed powder, covered with varnished paper, 
marked in inches, and tenths, . : 

To adjust the fuze, loosen the cap with the fuze wrench, then turn 
the metal collar round till the arrow marked on it corresponds with the 
length of fuze required, then tauten the cap by hand, after which screw 
it firmly down with the fuze wrench. Тһе portion of the scale left 
blank, covers metal, and when the fuze is not required, the arrow on 
the collar should always be set on this metal. When the time fuze is 
set to zero, the shell will burst immediately on leaving the muzzle ; it 
is therefore thus set when it is intended to use a projectile as case, 

Note.—The fuzes are not to be screwed into the shell till required 
for use. The female screw in the head of the 7-inch, and 40-pr. shell, 
is of the С. 5. gauge, the tap of the time fuze is of a less gauge, 
consequently a hollow metal socket (called an adapter) is supplied, 
fitted with a male screw on the outside of the Moorsom gauge, and on 
the inside with a female screw of the gauge of the time fuze; this 
socket being screwed into the head of the shell, receives the time tuze. 
It is in contemplation to have the fuze holes of one gauge for all 
shell. | 

Pillar fuze.—This fuze is intended to explode the shell on striking 
the object; it is screwed into the head of the shell and- requires no 
fitting. Тһе tap of this fuze being of the Moorsom gauge, no adapter - 
is required, 

FOR THE 20, 12, AND 6-P&. GUNS. 
Two descriptions, viz., Time, and Percussion. 
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Time fuze, the same as that used for the heavier descriptions of 


Armstrong guns, 

Percussion fuze.—This fuze is intended to explode the shell on 
striking or grazing; it is placed іп the shell immediately ,above the 
bursting charge, а plog or time fuze, fitted for the required distance, 
being screwed into the point of the shell. - 

Note.—The percussion fuze is only intended for Ше segment shell ; it 
may be used either by itself or in combination with the time fuze; but 
when using the time fuze with the segment shell, the concussion fuze 
must always be used in combination with it. 


BURSTING CHARGES FOR THE VARIOUS DESCRIPTIONS OF SHELL. 
Vide Table, p. 209. 


8 lbs, 


Common Shell . . . (56$ 2] Ibs. 


LG 


Е . 3 lbs. | 10 ох. 
Segment Shell . .. (6 на 


All common shell and the segment shell for the 100, and 40-prs. are 
loaded in the ordinary manner, the bursting charges being composed of 
loose powder. 

The bursting charge for the 20, 12, and 6-prs., segment shell, is 
contained in an iron cylinder; this is slipped into the shell, and when 
the shell is not required for use, it is kept in its place by a wooden 
plug covered with serge; when the shell is required for immediate 
service, the wooden plug is removed and the percussion fuze takes its 
place. 

Note.—When using shells with loose bursting charges, care must 
be taken that they are completely filled with powder, otherwise they 
will be very liable to burst in the gun, and may thus very probably 
injure the rifling. 

LENGTH, ETC., OF THE VARIOUS DESCRIPTIONS OF ARMSTRONG GUNS. 


20-Pr. 12-Pr. 
Nature of Gun. 100-Pr. 40-Pr. (sea-eervice).| (sea service). 6-Pr. 
cwt. qr. lbs, 
Weight complete} 82 cwt. 32 cwt. 13 cwt. во 24 3 cwt. 
Length. . . 10 ft. 10 ft. 54 ft. 5ft. 101n. 5 ft. 
Calibre . . . тїш. 4°75 in. 3°75 In. 3 in. 2:5 in. 


Twist of Rifling [Опе turn in| Опе turnin One turn іп | One turn in | One turn in 
37 calibres. | 37 calibres. | 38 calibres. | 38 calibres. | 30 calibres. 


Length of із measured from muzzle to tear of breedh not 
3 ха including the breech screw. 
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EXERCISE FOR THE ARMSTRONG 12-PR. MOUNTED АЗ A 
FIELD GUN. 


The detachment fall in, two deep, in close order; 1 tells them off 
from the right, 2 being the right hand man of the rear rank, 3 the 
right hand man of the front rank, 4 the second man from the right 
in the rear rank, 5 the man in his front, and so оп, 

Rear rank, 2, 4, 6, 8, 10, 12, 14. 

Front rank, 1, 3, 5, 7, 9, 11, 13, 15. 


Posts, AND DUTIES WITH 15 MEN. 


No. 1, between the breech and right wheel, points, and commands. 
2, between the breech and left wheel, attends breech screw, and vent 
piece, primes, and fires. | 
3, one yard in rear of the right wheel, attends handspike, and loads. 
4, one yard in rear of left wheel, sponges, and rams home. 
5, five yards in rear of right wheel, serves ammunition to 3. 
6, ten vards in rear of 5, serves ammunition to 5, 
7, in rear of limber, serves ammunition to 6. 
8, in rear of limber, assists 7. 
9, in the shafts. 
10, 12, 14, with the right drag rope. 
11, 18, 15, with the left drag rope. 
ғ Words of command. Action. Load, Cartridge. Home. Ready. 
ire. 


CHANGING ROUNDS. 


1 becomes 3 14 becomes 9 

3 » 5 9 » 7 

5 „ 15 T y» 8 
15 » 13 8 » 6 

| 13 , 11 6 „ 4 

1 , 10 4 » 2 
10 , 12 2 y 1 

12 , 14 . Round the front, 


20-PR. ARMSTRONG FIELD GUN. 


The drill for this Gun, with the exception of dismounting, will be 
precisely similar to that for the 12-pr., the additional men being on 


the drag ropes. 
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“NOTES ON NAVAL GUNS, 


THEIR STOBES AND FITTINGS." 
By permission of the Lords Commissioners of the Admiralty.) 
. GUNS, DIMENSIONS, &c. 


Total Weight of Gun Comple! 
with Ammunition and Bera 


4 : о 105 |4880 997 3 0 3 5 

1 8, | 9 0 910 465 017457 124 0 22 

= 7, | 6 0 93 408 3 1309 313 20 

ва-рг. | 3 n за 233 121 141 10 3 22 

T-inch| 4 0 8 3:5 | 324 2 6 231 110 3 25 

| 40-рг. | 1 1 8 10:375| 159 3 14| 93 1 2 0 26 
Heavy 20 , | 0 . m 48 0 is 
а |Light 20 , | 0 933554 ӨЛІ ЮН 46 0 0| 1 
{Boat 12, | 0 0 5 1:316#41 O2| .. 4% 
ва | ей 12 „ | 0 0 5 1316 46 1 8| .. Me 
Boat „ | 0 2 4 4-5 34 224| .. 5 
„ро 0 45 " ss 5% 

Wedge40 , | 1 2 6 11-5 | 156 314 129 026 

8B. 160 , | 12 о |05 642 1 9 493 з 333 з 0 

** 1100 6 в 9:5 | 374 0 8| 282 22120 2 6 

пос ...| 4 ә 1:33 | 303 0 6 192 014 18 213 

8 8 9-27 | 218 026 134 320 11 1 7 

&inch . . 3 8 7:35 | 208 020 129 3.20 11 1 7 

2 T 9-7 | 193 3 5) 19 8 15 11 019 

68-р... . .|4 9 5:9 | 286 322 218 1 6 14 220 

2 9 0:65 | 167 116|109 3 5 6 326 

2 8112 | 165 116 107 3 5| 6 326 

2 в 1-08 | 150 310 99 019 6 3 9 

— 2 в 1:93 | 143 217| 93 017 взт 

ай Dres 2 1 1:26 | 134 317 87 12 613 

1 6 03 | 117 015 74 223 в 0 1 

$E | 1 5 aa [в 13 6 an| вам 
ep. . . .| 0 4 9-47 25 | % 
24-рг. Howtz. . 4 715 .. 41 210 .. 


+ Add 16 cwt. 1 qr. 9lb., for running in and out gear. 
* If with field carriage, 54 cwt, 2 qr. 16 lb. 
9, 8, bu -inch MLE 85 canis Corrugated: 
150 100-рг. S.B. . . . . Rectangles 
Powder cases for $ 14, 9, andé-pr. BLR. . ` . УМА. 
the remainder , . . . . . Pentagon. 
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CHARGES, AND PROJECTILES. 
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268 NAVAL RIFLES, PISTOLS, SWORDS, 


WEIGHT OF SNIDER’s MUSKET RIFLE, AND 
.FOR SEAMEN, 


Musket rifle, with rammer and sling 
Sword bayonet and scabbard 
Belt, leather 
Frog, sword or bayonet 
Pouch, musket rifle . . 
300 rounds of ball cartridge 
Proportion of + case for ditto, 680 раскед 1 іп сазе 
180 rounds of blank сагїтїй 
Proportion of $ case for ditto, 2 400 раскед | їп саве 


. 
. 
. 

. 


. 


eer eee 


. .. oso o o 


. 


If blank cartridge is stowed іп $ cases, айй. 
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ка 
ть 


63 14 


0 10 


Pistols, Revolver. Colt's. 

Tbs, oz. | Ibs, oz. 

Pistol . . RECEN СВ р. 2 9 

Belt. . э ы ж soc 7? 0 7 

Pouch . — 0.5. .| 015 о 8 

Holster . . моа 607 07 
60 rounds оҒ ball car tridge oe oe · . . .|22'5 1 96 
Proportion of } case for ditto ео 09 0 7% 
60 rounds of loose ball and powder. . . .| 2 2:5 1 9:6 
9 2 7 9:8 

Swords, S.S. Axes, Boarding. 

lbs. oz. lbs. oz. 

Swods . . А 26 | Axes. . 2 9 

Scabbards . on 0 12 Cases, leather, for ditto 06 

Bet . . . 1075 | Belts. . . . от 
Frog . . — 03 — — 

— — з 6 

3 12 
Pikes, Boarding | 
| Ibs, oz. 
Pda dere hob E Ss B 
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CARRIAGES, COMMON AND REAR CHOCK, 
Weights, and Dimensions. 


Description. Weight. 


M жы бесен 
ML 120 
Я |4о-р, Screw. 8 10| 5 8 |10 |6 112 14 4+ 
40-pr. Wedge . взо| 4 в | в в |5 378 | 12 4 
5 ‚ (65 cwt. 9 10] 511 |10 2 |5 48| 14 6 
8 31%, 9 10| 510 |0 14 |5 3:614 54 
ЫРЫ .| 81 0| 55| 944 96 | 13 8 
Е 68 „ „| 9 0 0] во |10 въ |в ва | 14 104 
Ё 56, . . 900| во |10 44 |5 51 14 8 
g |50 „ 8 0 0| 5 т [10 24 |5 615 14 6 
316. А 800] 5 4| 9 9; 5 2-41 14 14 
a, . 720 ва | 9 2: 4108 |1210 
324, ..|600|47]| 7 за 3 858 1011 
g Rifled B. L. 20-pr.. .| 4 2 0] 4 6 | вт |3 35 | 10 
B] 10h. . . .|13 3 0| в 51014 |5 та 14 3 
HH оо шо 6 5&|10 8 |во | 14 
$ )sapr, 26 ст... 4зо| 52 | 7 за 8 1-2 | 10114 
Я lpr. Howitzer | 41 0| 45 | 6 352 ва | озо 
eprBum . . (оры зз о|з 7 | ва |2 9:33 


Nore.—For the position of train tackle bolts, measure four times the length 
of the train tackle block from the rear of the carriage when the qua is in, ieu 
with the muzzle at кан ono foot преке и inner port 5: — 
64-pr. carriages uire опа) horns, pont Yan. 
аз inches from the deck, — У 
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CASES, POWDER, METAL. 


Dimensions, and Contents. 
Guns. | ја Хо. CORRUGATED. Guns, is No, 
SSS Weight 493 Ibs. 
dedi Area of Front 219-658 108. | (ор E 
во | з | 23"8 X 9"-85 X 220-85, м... 
10 5 345 | $| Powder 1. or F.G. 15018, Ф та 
», 
то, 350 | 4 | Total weight filled, 2021bs. 5 
8 15 | в i] 68-рг. 212 
Е 2 |в Н 
в, 10 
= * Q12 |10 8 
22 | 5 1 
Tos 14 8 32,, 6 
ю | 14 5 
8 4 
бер в | 24 2% 
Tinh. 11 | 9 24 ,, H. . 24 
" 40-рг. 5 | 20 
uic, 24 | 30 
Guns. | By B RECTANGULAR. Guns. Їз 
5 — 
— — ез Weight 71 Ibs. 
anch Area of Front 212 ins. 150-pr. * 
50 1 220 X 18'*5 X 11". > 
Бим. -— : Powder L. ог F.G. 135 Ibs, ron i. 
Зо, $35 | 5 Total weight шей, ова | "79. 
8 18 | 1| 8:35 8 
80 з 5 
| в ,, 420 | 5 16 
= 12 | 9 68-рт. 212 
22 | 5 8 
1 м | 7 10 
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CASES, POWDER, METAL. 


Dimensions, and Contents. 
Guns. | EE No. PENTAGON. Guns. | Ba No. 
Weight 63 Ibs, "т 
9-inch . 15 1 4 25 3 
| 15 | Т Area of Front 205-4 ins. ivó: E : 
8 20 | 5 12 8 
Е "758 | 5 | орг, Howitzer ан. 44.| | пое Са | 9 
22 | 4 5 ч E 10 1 
Әрі, Ма ара A 4, 9 эзы 
|Д феи TE NEUE 
— 1 6 19 Powder L. or F.G. 120 Ibs, |% өс. Jia | 9 
14 » 28 8 |14 
= apu] 27$ | a4 [Total weight fled, 1854 lbs 15-12% 
A (30. 2} | 22 8 [14 
т 16 
а.: 6 |19 
5 |22 
4 |27 
24 | 44 
WHOLE. 
Weight 474 Ibs. 
Area of Front 282°24 ins. 
114 X 20'-8 X 16-8. 
Contents, as Pentagon or Hexagon Cases nearly. 
Guns, By Ко. HALF. Guns, E No. 
8^ 
— Weight 314 108, 
20-pr. . 2% |12| 140 X 13"-4 x 10""7. 24-рг. я) 2 20 
12,,.| 14 | 26 12 ,, 4 40 
9,,.| 1 32 | Area of Front 187 *6 ins. 6,, 6. 200 
6,,. 48 
Powder, L. ог F.G. 601bs. 
Мозкет. РА — 
А 2 Total weight filled 924 1bs 
Cartridges, Rifled. Cases, METAL, HALF, 
ва {ЫЗ ма — 
Blank до, . 2400 Will stow the same 
quantity as e 
сазе. 
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CASES, POWDER, METAL LINED. 
Dimensions, and Contents. 


Равтој, REVOLVER. 
QUARTER. 


Cartridges, Rifled. — 
*2250 Weight 184 lbe. 

Colts. . . 1 3000 

108 x 13/57 X 10"'2. 


Deanes . . . *1920 
е In waterproof bags. Area of Front 110:2 ins, 


рші. Ивац” ^os 
видеа {Plank 1110 
ж In waterproof bags. 


Howltzers. h No. 


t0 —4 ouo. | 
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А TABLE showing the angles subtended by the Mainmasts of French ships 
of war, between the Water-line, and the Truck, with the corresponding 


distances, 


(Taken from Sir H. Douglas's Naval Gunnery.) 
The observer 18 supposed to be 20 feet, above the level of the water. 


Yards| Line, | Lin 


Cor- 
Line of Battle Ships. Frigates. vettes, | Brige. 
120 90 82 60 ч 24 15 


Guns. | Guns. | Guns. | Guna, 


Guns. | Guns. | Guns. 


Water | Water | Water 
Line, Line, Line, | Line, 


е, ine, , 
220 feet. 202 feet, |192 feet, | 188 feet, 168 feet. | 120 feet. | 112 feet. 


20 20 | 18 47 | 17 54 10 37 
13 48 | 12 42 | 12 6 | 11 51 | 10 37 3 7 
10 25 | 935 | 9 855 | 759| 543 520 
821| 741| 718| 7 9| 624| 434| 416 
659| 625) 6 6| 558| 520] 349] 334 
559] 530| 514| 5 7| 485] 3161 3 3 
514| 449| 435| 429| 4 0| 2521 240 
440| 417| 4 4| 359| 334 | 233] 222 
410| 351] 340| 335| 312| 217| 2 8 
349| 330| 320| 316| 255| 2 5| 157 
3 30| 813) 3 3| 259| 240; 154; 147 
314| 258| 249| 246 2281 146| 139 
30| 245| 237| 234| 217| 138| 131 
248! 234| 226| 223| 2 8| 132| 125 
2 37| 224| 217| 214| 2 0| 126| 120 
223| 216| 2 9| 2 7| 153| 121| 115 
220| 2 8| 2 2| 2 0; 147| 116| 111 
213| 2 2| 156| 153| 141| 112| 1 7 
26| 156| 150| 148; 136| 19| 14 
1 55| 145; 140| 138| 127| 1 2| 058 
145| 136| 1311 130| 120| 057| 053 
1 37| 129| 124| 123| 114| 058) 049 
130) 123| 119| 117| 1 9| 0491 046 
1 24| 117) 113| 112| 1 4| 046; 043 
119; 112; 1 8| 1 7| 1 0| 043 | 040 
114; 18) 1 5| 1 8] 057| 040| 038 
110| 1 4/ 1 1| 1 0| 053] 038, 035 
16 1 1| 058| 057| 051] 036 | 034 
13) 0581 055| 0541 048) 93, OM 


[rart ах. 


: NAVAL GUNNERY. 
between the Water-line, and the Topmast crosstrees, with the 


corresponding distances, 
(Taken from Sir H. Douglas’s Naval Gunnery.) 


The observer is supposed to be 20 feet above the level of the water. 


А TABLE showing the angles subtended by the Mainmasts of French ships 
of war, 
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PART X. 
BATTERIES, AND FORTIFICATION. 


—— 


BATTERIES. 


А BATTERY, in respect to its profile, may be either elevated, half 
sunken, or sunken; and it is usually reveted with gabions, fascines, 
sand-bags, &c. 

An elevated battery has its terreplein on the natural surface of the 
ground, and, to procure the mass of earth required for its parapet, a 
ditch is usually dug directly in front of the proposed parapet. 

А half-sunken battery has its interior space, or terreplein, sunk 
.some inches below the natural surface, and its parapet is composed of 
the earth thus obtained, and of that taken from a narrow ditch in 
front. 

А sunken battery has the whole of the earth taken from the interior 
space to form the parapet; and it must therefore be lowered from . 
2 feet to 3 feet 6 inches, according to the height of the gun carriages 
to be used. 

The half-sunken battery is constructed the quickest, as the diggers 
can work both in front, and rear, at the same time. In a sunken 
battery, the diggers are as much crowded as in an elevated one, but, 
since the mass of parapet to be raised is smaller, it may be completed 
in much less time. 

Casemates, or vaulted batteries, are made bomb-proof, and the em- 
brazures are cut through the revetment. 

Barbet batteries have no embrazures, the guns being placed on tra- 
versing platforms to enable them to fire over the parapet. 

A direct fire from а battery is when the line of fire is perpendicular 
to the parapet, and an oblique fire when it is oblique. The direct 
fire being preferable, the battery should be placed parallel to the object 
against which the fire is to be directed. 

The line of fire is an imaginary line drawn through the centre of an 
embrazure, in the direction of the object against which a battery is 
constructed. | 

Embrazures are openings cut through parapets, flanks of bas- 
tions, &c., for guns to fire through. 

The neck of the embrazure is Ше inward, or narrowest part of it. 

The mouth of the embrazure is the outward, or widest part of it. 

The sole of the embrazure is the bottom, or space, Wawe Nos. 
cheeks, or sides. 

Те sill is the inner edge of the sole, | 
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The genouillere is that part of the parapet which is beneath the sill 
of the embrazure, 


The merion is the portion of the parapet contained between two 
embrazures, 


The following dimensions are requisite to be proof. 


Зе, . . . . . when of earth. 

Against msketry. | 19 inches узуу. m ов 
Spherical bullet. 5 inches . . . . . » oak. 

9 inches . . . . . » brick. 


MAXIMUM PENETRATION OF ENFIELD RIFLE BULLET at ranges— 
trom 20 to 200 yards. 
Determined є Captain si Royal Engineers. 
Sandbags . . 12 inches, 
Rammed sandy earth | 22. 16 inches, 


Ordinary soil in parapet р 22101 Bto4 feet, 

Solid oak (across grain). . . 4 inches, 

Ash, elm, beech . . . . 4 inches. 

9 inchfasines. . . . 22... Not proof. 

Full gabions, 2 inch diameter, earth rammed i me at dia- 
Do. do. not rammed . Not proof. 

Rope mantlets, 13 №. to square foot . i — out of 9 


Sheet plates $ inch thick, 10 Ib. per — foot Bahn but not cracked 


(homogeneous) . . with lead balls. 


Unaffected by lead 
Do. do. $ inch thick, 15 1b. per square foot . 4 balls; slightly marked 
by steel tips. 
Dimensions to be proof against саппоп.* 
4 feet, when of wood, or brick. 
6 feet against 6-pounders, when of earth. 
9 » 9-pounders, ditto, 
14 » 12-pounders, ditto. 
18 Е 18 & 24-pounders, ditto. 
оте, А 6-pounder shot, with a charge of one pound, will penetrate a mass 
of ice to the depth of 44 feet, at the distance of twenty-cne yards. 
GENERAL DIMENSIONS OF AN ELEVATED GUN BATTERY, 
reveted with fascines. 


t in. 
Space from the centre of one embrazure to that of the next, 


without traverses. . . . . . . . . 18 0 
Ditto, with traverses . . 22 0 
Slope of the interior revetment, per foot (one-four th its height) — 3 
Fall of the superior slope, ditto (onetwaAt ë ditto) — 1 


* Vide “ Penetration of the principal pieces of Ordnance” pages Vh, BA, 
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Interior width of embrazures, measured on the sill . . . 2 

Exterior ditto, measured on the sole, at 12 feet from the sill. 7 
Slope of the cheeks of embrazures at the neck, per foot (one- 

sixth of their height) . . . . . . . 

Ditto, at the mouth, per foot (one-fourth their height) . . 

Distance from the centre of an embrazure to the foot of the 

slope of an adjoining traverse . . . . . . . . 7 
Distance from the centre of an embrazure to the foot of the 

slope of an adjoining epaulment. . . · · 5 

3 

2 


Height of the sill; gun, on а travelling carriage . . . . 
» » standing carriage . . . . 
- POSITIONS OF BATTERIES. 

АП batteries for guns should be traced perpendicularly to their 
intended lines of fire, 

Enfilading batteries are placed on the prolongations of the terrepleins 
to be enfiladed, and when ricochet fire with smooth-bored guns is used 
they should not he further off than 650 yards from the object; but 
with rifled guns enfilading batteries may be much further off, as, from 
recent experiments, ricochet fire, from these batteries, has been carried 
on with effect at 1,050 yards. In tracing the enfilading batteries, one 
gun should be placed on the prolongation of the crest of the work to 
be enfiladed, and the remaining guns on the inside, as regards the line 
enfiladed. Fire from enfilading batteries can be kept up by night as 
well as by day, as by fastening battens of wood to confine the trail, 
and the wheels of the gun-carriage to the proper line, the gun is suffi- 
ciently accurately laid to strike the terreplein (or other object) to be 
enfiladed. 

Counter batteries are placed in front of the line of work to be 
silenced, but they need not be exactly opposite to it, for as they fire 
directly at the guns to be silenced, which are visible in the embrazures, 
any position of them will suffice from which the enemy's guns can be 
seen, Houses and other buildings in the line of fire of a counter 
battery are thus soon destroyed. Fire can be kept up on them only 
during daylight, as the object fired at (a gun in an embrazure) is too 
small to be able to be struck in night firing. This allows the garrison 
to repair damages and remount fresh guns every night. 


DIRECTIONS FOR TRACING A BATTERY. 


Batteries at sieges are generally traced in the dusk of the evening. 

Detail of men, and tools required : 

Tracers.—1 non-commissioned officer, ana 2 privates. 

Tools.—1 ground-square, 1 measuring tape. А 

1 white tracing line. 2 ten-feet rods, 1 bundle of pickets. 
1 mallet. 

Directions.—The tracing-pickets, and mallet, are carried in а sand- 
bag, and a few long pickets are necessary to mak ihe ewlorazores. 
A ше should be stretched about 40 feet iu the direction of Ves diy 
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against which the battery is to be erected; this will show the line of 
fire. Ву means of a ground-square, a line may be laid down at right 
angles to the former, touching the first placed picket, This will be 
the interior base line. Another line must be placed parallel to this, 
at а distance equal to the sum of the breadth of the base of the 
parapet, breadth of the berm (if any), and breadth of the slope of the 
ditch (viz., about 27 feet), which line will represent the reverse 
slope of the ditch. А picket is then driven in on the interior base 
line, where it is intended to have one extremity of the battery, and as 
many long pickets (18 feet apart), measuring from this end, as there 
are guns, which will mark the centre of the embrazures. Then one 
more picket, 18 feet distant from the last, will show the other extremity. 
For the embrazures, drive ina picket at the distance of one foot on 
each side of the centre of the embrazures, for the width of the neck. 
Set off, and drive in pickets 3 feet 6 inches on each side of, and perpen- 
dicular to the line of fire, for the width of the mouth. 


WORKING PARTY ; TOOLS; AND MATERIALS REQUIRED 


for each дип; mortar ; traverse ; or epaulinent ; іп an Elevated 

fascine battery. 

2 sappers, with 6 assistants, to revet the work. 

12 infuntry, to excavate the ditch, and form the parapet. 

9 pickares, 15 shocels, or spades, 14 fascines, 18 feet long, 1 bundle 
of 50 pickets to 6 fuscines, 3 mauls, 3 rammers, 1 saw'to every two 
guns, 1 Лафсћећ per gun, 1 bill-hook, 1 field-service level, 1 sir-feet 
rod, 1 bundie of тутсћез to every three guns, 1 lantern, do., 1 1b. of 
candles, do., 1 bundle of gads to each gun, 1 tape of 50 feet in length 

т battery. 

г battery will seldom be completed in less than 24 hours, when 
executed by inexperienced workmen; but by those inured to hard 
labour, and with proper reliefs, in about 10 hours. Іп light soil, that 
can be easily dug without the aid of a pickaxe, a man сап, in 8 hours, 
load from 19 to 20 cubic yards of earth оп barrows. Ша pickaxe be 
required, 2 men will do the same quantity of work, А man can 
wheel 20 cubic yards of earth per day to а distance of 30 yards on 
level ground, or 20 yards on a ramp. Twenty cubic yards of earth 
will fill 500 wheelbarrows, When near the surface, in soil requiring 
but little use of tle pickaxe, an excavation of 6 cubic yards in a day of 
8 hours would be a fair task for a soldier, who in general is little 
accustomed to working with the pickaxe, and shovel, 


SHELTER FROM AN ENEMY'S FIRE.* 


The following method of sheltering the workmen from the enemy’s 
fire was used with great success during the construction of the batteries, 
lt was towards the end of the siege that Lieutenant Neandre received 
orders to construct a battery 130 paces from the counterscarp, the 


* Yide “ United Service Magazine? No. ROHL 
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covered way being strongly occupied by the enemy. Foreseeing the 
difficulties that would occur, Lieutenant Néandre provided 120 common 
platform planks, and, when the gabions were in their places, arranged 
the planks outside them, in such a manner as to present an inclined 
plane, (one end of the plank being supported on the gabion, and the 
other end resting on the ground towards the enemy): the gabions were 
then half filled with earth, and the pickets driven in. At this moment 
the enemy threw some fire balls, and fired a few shot, all of which 
went over. Soon after, the workmen were assailed with a well-sus- 
tained: fire of musketry ; but, on the balls striking the epaulment, they 
ricochéd, and passed over the workmen, so that not a single man was 
hit. The battery was finished in a few hours, when the planks were 
drawn in, and used for the platforms. 

А portable framework might be rapidly made, and used instead of the 
gabions, to obtain immediate cover from musketry fire; and, for sap- 
ping, the framework, with the planks fixed thereon, might be readily 
moved on trucks, as a substitute for the present sap roller. 


EPAULMENTS, 


Batteries at sieges are generally secured on one flank at least, by a 
parapet called an epaulment, forming an obtuse angle with that of the 
battery. Their use is to secure the reverse of the terreplein, from any 
flanking fire, and they are not in general made so thick as the parapet, 
being seldom subject to a direct fire. 


- ELEVATED SAND-BAG BATTERIES, 


- The base of the interior slope of a battery reveted with sand-bags is 
rather broader than that of one reveted with fascines, being about опе- 
third the height of the parapet. Bushel sand-bags are now the only 
kind in use, and when filled are of the following dimensions : 


Length 20 inches, breadth 10 inches, depth 5 inches. 
Number required per gun,—for the interior revetment 262 
Ditto Ditto for the cheeks. . . 360 ': 


Total . . . 622 


Sand-bags are laid header, and stretcher, as in masonry; the 
ends which are tied being always hid. Ав the sand-bags near the 
neck of the embrazure would be destroyed after a few hours’ firing, 
and constantly require repairing, gabions, or casks should be substituted 
for them. 

Howitzer batteries are similar to those for guns, except that the 
interior openings of the embrazures are 2 feet 6 inches, and the soles 
are raised, towards the front, about 10°, in order to cover the gunners 
as much as possible, 

Mortar batteries are constructed with the same dimensions as gun 
batteries (the parapet being generally 8 feet high, and from Мома “гь 
feet thick), but, as they have not embrazures, the Utd ei Anand 
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batteries is made two feet deeper to obtain the requisite quantity of 
earth. А preference would in general be given to the sunken, or 
half-sunken profile for a mortar battery, on account of its requiring 
less time for its construction, and it being of no consequence whether 
the platforms are sunken, or otherwise, Mortars are placed at the 
distance of 15 feet from centre to centre of each other, where no tra- 
verses intervene; and the parapet has the same profile as а gun, or 
howitzer battery. 


When fired at 45? they are placed 12 feet from the revetment, 
309 ditto 


Ditto 13 ditto, 
Ditto 209 ditto 21 ditto, 
Ditto 15° ditto 30 ditto. 
Ditto 109 ditto 40 ditto, 


HALF-SUNKEN BATTERIES, 


The sill is about half its total height above the natural surface 
of the ground; the most convenient depth to which the terreplein 
may be sunk is 2 feet, Тһе height of a sill for а travelling carriage 
wil be 18 inches, and for a garrison carriage one foot above the 
naturallevel. The profile of the parapet is the same as in an elevated 
battery. 


Number of sand-bags required for reveting onemerlon. 180  , 
Ditto ditto for cheeks of embrazures 360 


Total . . . . 540 


In forming the epaulment of a half-sunken battery, the earth is taken 
from a ditch in front, six feet wide, and about five feet deep. 


BUNKEN GUN BATTERIES. 


The soles of the embrazures are on a level with the natural ground, 
therefore the terreplein is sunk a sufficient depth for the solid, and the 
merlons are formed of the excavated earth. The height of the solid 
depends on the nature of gun carriage to be used. The first operation 
is to trace out the embrazures, The profile is the same as in the 
elevated battery. Should there be traverses, all the earth excavated 
from the interior will be required; if not, the overplus may be scat- 
tered in the rear. 


RICOCHET BATTERIES, 


Ricochet firing is the art of projecting shot, or shell, with a certain 
velocity, and in such a direction as to insure its striking the ground 
at any spot that may be required ; afterwards making several grazes 
upon the earth, and destroying, or striking all that may oppose its 
progress. The piece of огдпапсе is loaded with а diminished charge 
of powder, and the elevation is from 3? to 109, which causes the shot 
to bound or hop along the ground, The smaller the angle under 
which the shot is made to ricochet, the longer it Will preserve ita 
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force, and have effect, as it will sink in the same proportion so much 
less into the ground on which it bounds, In the ricochet of a 
fortress, or field-work, the elevation should seldom exceed 10° to 
throw the shot over the crest of the parapet; but in the field, the 
objects to be fired at being principally infantry, and cavalry, the guns 
need seldom be elevated above 3°; as, under greater angles, the 
shot would be apt to bound too high, thereby defeating its intended 
purpose. 

Ricochet batteries should, if possible, be at a distance of 400 yards, 
or not exceeding 600 yards; as, from the uncertainty of the fire at a 
greater distance, at least two-thirds of the ammunition might be ex- 
pended without producing any good effect. 

The best elevation to enfilade a work being from 6° to 9° measured 
above the parapet, the charge should be regulated accordingly, which 
varies from one half, to one tenth the service charge. 

Ricochet firing is very efficacious in dismounting the guns on the 
faces, or flanks of bastions, &c., the batteries for this purpose being 
erected on the prolongation of these works, and as nearly as possible 
perpendicular thereto, by which their whole length will be exposed to 
the effects of plunging, and destructive ricochet tiie, 

Vide Tables of Ricochet practice, pages 78, 84, 85. 


REVETMENTS. 


А Revetment is a support of any nature, constructed with the object 
of retaining earth at a slope steeper than it would stand by itself. Тһе 
names of the materials in general use for reveting the slopes of field 
works are sods, gabions, fascines, and sand-bags; or casks, planks, 
hurdles, &., may be used. 

Sods are usually cut 1 foot 4 inches long, 8 inches broad, and 
4 inches thick, 

FASCINES, 


Fascines are strong fagots, usually made 18 feet іп length and 
9 inches in diameter ; if shorter ones are required they are sawn into 6 
or 9 feet lengths. Before fascines can be made, fascine trestles, or 
horses, have to be set up in the following manner :—Five pairs of stakes, 
each 64 feet long and about 3 inches in diameter, are driven obliquely 
into the ground, crossing one another like the letter X, аф 24 feet 
above the ground, where they are secured by means of rope-yarn, &c. 
Each pair of stakes forms a trestle. The extreme trestles are first set 
up 16 feet apart, the three others are.then set up in a straight line, and 
so as to divide this interval equally, 

To make а fascine, brushwood is laid along the trestles, so as to 
project about 17 or 18 inches beyond their extremities, the thick and 
thin wood being equally distributed in the length of the fascine, and the 
thick wood kept as much as possible on the outside. When the proper 
quantity has been placed, the brushwood is fastened, and secured by 
withes, or gads, Twelve gads are used to each fascine, Vi vadens ayant, 
the extreme opes being 9 inches from the ends of the tasane, “Lo Зах 
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the gads a choker is used to compress the brushwood to the proper 
diameter. ‘The choker consists of a couple of wooden levers 4 feet long, 
joined with a chain 4 feet long, fixed at 18 inches from the ends, 

After the compressing is finished, and the gads fastened, the fascine 
is completed by trimming the projecting twigs, and by sawing the 
ends square at the distance of 18 feet apart. The average weight of an 
18 feet fascine is about 140 lbs, The following tools are required for 
each squad of 5 men, viz.: 5 pairs of stakes, and lashings, for the 
trestles, 1 choker, 1 maul, 1 handsaw, 3 billhooks, 2 gabion knives, 
1 6-feet rod, 1 grindstone, or several whetstones for several squads, 

Тһе gads are made of rods 5 feet long, first twisted until the fibres 
separate, the smaller end is then turned round, so as to form a loop, or 
noose. To make a fascine 6 feet long, the workmen set up three fascine 
horses on the same level, and in a right line. 

(A fascine horse is formed with two pickets, each 5 feet long, driven 
about 1 foot obliquely into the ground, so as to cross each other at right 
angles 2 feet above the surface of the earth; and they are fastened 
together at their point of meeting, with cord, three or four-thread spun 
yarn, or gads.) Тһе brushwood, which should not exceed from 14 to 
2 inches in diameter at the butt end, stripped of all its leaves and 
smaller branches, and 5 or 6 feet long, is then Jaid on the fascine horses, 
the thick ends being placed alternately at each end. The large stuff 
must be used to form the exterior, and the smaller twigs the interior 
of the fascine, Before binding the fascine, it must be compressed with 
a fascine choker, which cousists of a cord, or chain, equal in length to 
one and a half times the circumference of the fascine, fastened at one 
end to a lever 5 feet long and 24 inches in diameter, with a loop at the 
other end, into which, after passing the chain round the fascine near 
the part to be bound, a lever, similar to the one already described, is 
inserted, and the brushwood is squeezed tightly together until the gad 
is tied. The fascine must be compressed in a similar manner before each 
gad is fastened. The weight of the fascine is about 33 lb. Three men 
can make а 6-feet fascine in twenty minutes, Two of the workmen 
place the brushwood, while the third prepares the gads. If large brush- 
wood can be procured, the fascines should be 18 feet long, the strength 
of the revetment being materially increased by diminishing the number 
of joints. When the fascines are 18 feet long, they are made 9 inches 
in diameter, and are bound with 13 gads, if the brushwood is good, but 
with 17 if it is bad, the fascine horses being 1 yard apart. This fascine 
weighs about 2 cwt, Four men сап make an 18-feet fascine in two 
hours, or, if the wood be cut and brought to them, they can make four 
fascines in that time. They require З bill-hooks, 1 saw, 1 fascine choaker 
(each lever about 6 feet long), and 6 fuscine horses, Three men prepare 
the brushwood, and lay it on the horses, while the fourth makes the 


5. 

The revetment is formed in proportion as the рагаре is raised, the 
first fascine being half buried in the banquette, with three pickets 
driven vertically through it, each picket being from 3 to 4 feet long, 

and from 1} to 14 inch in diameter at the thickest end, The second 
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row of fascines is then laid a little in front of the first, so as to form 
the required slope, and three pickets are driven through each fascine ; 
the extreme pickets through the fascine previously laid in the direction 
of the slope, the other perpendicular to the slope, 

The joints of the different rows of fascines should be so broken 
that no two adjoining joints may be in the same line, and the ends 
of the fascines at the angles should alternately be flush with, and be 
inserted in the parapet; care being taken to lay the fascines so that 
the [Нез of the gads may be concealed in the parapets. Six rows of 
large fascines are sufficient to form the revetment of a parapet, the 
upper row being covered with a layer of sods, the grass upwards. 
When fascines of seven inches in diameter are used, eight rows are 
required. 

GABIONS, 


Gabions are strong cylindrical baskets, having open ends; their 
dimensions’ are 2 feet 9 inches high in the web, and 2 feet in diameter, 
The gabion is made in the following manner: A circle of 11 inches 
radius is traced on the ground; pickets, from $ to ў inch thick, and 
3 feet 6 inches long, are next driven into it, at equal distances from 
each other; the pickets are 12 in number, if ordinary brushwood be 
used; 8 or 10 if Ше brushwood be coarse, and a greater number if it 
be slender and weak. The waling, or basket-work, is then commenced, 
with rods usually stripped of leaves and twigs. Three rods are used 
at atime. They are first placed with the butts inwards, and the tips 
outward, being separated from each other by intervals of one picket. 
"The first rod, which is to the left hand, is brought to the front by 
being passed outside two pickets, inside the next picket, and above the 
other two rods. Тһе second rod, which is then to the left, is, in its 
turn, brought to the front, by being passed outside two pickets, and 
inside one. The third rod is then treated in the same way, passing 
outside two pickets, inside one, and above the two preceding rods. 
Hence each rod comes in turn to the front; and a web is thus formed 
round the pickets, In making the gabion the web must be continually 
pressed down with the foot, or hand, or beaten with a mallet, and the 
greatest care taken to preserve the proper diameter, by constantly apply- 
ing the gauge or measuring-rod. The top and bottom of the gabion are 
finished with twisted withes worked alternately in and out of the 
pickets. When the web is 2 feet 9 inches high, it must be bound 
from top to bottom with withes, previously well twisted, in four dis- 
tinct places, so applied as to secure the ends rather than the middle of 
the externalrods. Тһе upper part of the gabion being thus secured by 
withes, or sewing gads, is pulled out of the ground, turned upside down, 
and treated in the same manner, so that the two sets of withes may 
meet and cross each other about the centre of the gabion. Before the 
gabion is pulled out of the ground, the tops of all the pickets must be 
cut off about an inch and a half above the web, The tools required for 
each squad of 8 men are, 1 bill-hook, 9, gelbion ‘knives, V bees 
measuring rod, 8 gauges cut out of the brusnwoui, Y Soo Әә 
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1 mallet, and 1 grindstone (for several squads), or whetstone in lieu 
thereof. The average weight of a brushwood gabion is 35 or 40 Ibe. ; 
but if thick wood be used, they will frequently weigh as much 
60 Ibs, These gabions aie required in great numbers during si 
operations, where they are indispensable for reveting batteries, &c., 
but their disadvantages are numerous; they are heavy and clumsy to 
carry, require much labour to make, and are combustible and perish- 
able, "These defects are so well known, and so important, that of late 
years two kinds of iron gabions have been introduced into the service, 

The sheet-iron gabion (invented by Captain Tyler, К.Е.) is formed 
of a sheet of galvanised iron, 3 feet wide, and 6 feet 2 inches in length; 
at each end are three holes, having metal eyes, The sheet, being bent 
round into a cylinder until the eyes at the opposite ends come together, 
is fastened, in that form, with three wire hooks, which are attached 
to the eyes of one side. The gabion, thus formed, stands 3 feet high, 
and 2 in diameter; it weighs 26 pounds, and is carried, like the com- 
mon gabion, by means of a picket passed through it, for which purpose 
two holes are provided in the iron sheet. 

The tron band gabion (invented by Quartermaster Т. Jones, R.E.), 
is composed of 10 bands of sheet iron, each 6 feet 5 inches in length, 
and 3} inches in breadth; each band has two buttons at one end, 
fitting into two holes, or slots, at the other. Twelve wooden pickets 
are used with the bands to form the ра оп. 

To put the gabion together two men are required. One of the bands, 
with the ends joined together, is placed edgewise on the ground, thus 
forming a circle 2 feet in diameter ; the pickets are then driven into 
the ground round the band, at equal distances from one another, and 
alternately on the outside and inside of the band, and touching it; the 
other bands are then placed in succession over the pickets, taking care 
that each band is outside those pickets that were inside the adjoining 
band, and vice versá, and are then pressed down on to the band last 
placed ; no fastening is necessary to keep the bands on the pickets. 
The gabion weighs about 29 lbs., of which the pickets weigh 5 lbs, 

Suspension-bridges to carry field artillery, &c., have been made with 
these sheet-iron bands buttoned together, and the inventor proposes to 
put them to many other uses, such as roofing huts, forming camp 
bedsteads, &с, 


ВАР ROLLERS, 


Exterior cylinder, length, 6 feet, diameter, 4 feet, 
ИС | ваш гі 0 14 inch 
" xterior cylinder, eet long, to ш 
Pickets | Interior б » 14 ) diameter, d 
Rods, 1 inch thick. 
Pickets for stuffing, 14 inch diameter: average space between 
cylinders, 8 inches, 
Time for making large cylinder, 9 hours; small cylinder, 6 hours; 
and 2 hours for stulfing. 


PART X.] BATTERIES. 800. PLATFORMS. 285 


807, OR TURF, 


The sods shonld be cut from good meadow land, previously mown, 
and watered; but the sods should not be laid or built when wet, be- 
cause they would shrink in dry weather, aud all the joints would open. 
Тһе sod-work is laid with the grass dewnwards, either alternately 
headers, and stretchers, or two stretchers to one header; care being 
taken that the joints of по two rows fall immediately over one another, 
which is termed breaking joint. If the layers of sods are laid perpen- 
dicular to the slope, they will answer better than if laid horizontally. 
Each sod should have two or three pegs driven through it, to secure it 
to the work beneath. When the revetment is completed, the whole 
should be cut off smooth to the proper slope, 


PLATFORMS. 


To facilitate the working of a gun, it must be placed on a platform 
of stone, or timber, and plank: but, as a temporary measure, when 
required to fire only in one direction, timbers to take the wheels will 
во все, The usual inclination given to platforms, from the rear to the 
front, is half an inch per foot, Platforms on barbettes should be per- 
fectly level, and their dimensions must depend on the extent of the 
lateral range which may be required, 

In laying a gun. platform, the first thing to be done is to fix the 
hurter, which may be a piece of timber 7 or 8 feet long, and 7 inches 
square, or a strong fascine 9 feet in length may be advantageously 
used. Тһе hurter is intended to take the wheels, or trucks of the 
carriage when the gun is run out, and to prevent their damaging the 
interior slope of Ше parapet. Тһе position of the hurter necessarily 
depends therefore on the steepness of the interior slope. Тһе hurter 
should be placed perpendicular to the axis, or central line of the 
embrazure, Three, four, or five sleepers, of from 6 to 8 inches 
square, are then laid, their upper surface on a level with the bottom 
of the hurter, and they are covered with two inch planks, nailed 
down when three sleepers are used; but if there be four or five 
sleepers, the planks may be confined by two ribbands (which are 
pieces of wood of the same length, but weaker scantling than the 
sleepers), and the platform racked down with rack lashings at the 
proper intervals, 

A rack lashing consists of a piece of 2-inch rope about 9 feet long, 
which is fastened to a stick 15 inches long, .2 inches wide at the head, 
with a hole in it to receive the lashing, and tapering to a blunt point: 
it is passed round the timber, and sleeper beneath, then twice round 
itself. The end of the stick is then put into the loose gromet so 
formed, and twisted round until the whole is firmly secured, when the 
stick is turned flat on the upper piece of scantling. 

The gun and mortar platforms for sieges are now made rectangular : 
the dimensions of the former are 15 feet long by 10 feet 6 Wehen 
broad; those of a mortar platform are 7 feet 6 inches long, vy S Sess 
6 inches broad, Mortar platforms are Và exactly Умобалока, Ys 
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front part being placed 5 feet within the foot оҒ the interior slope of 
the parapet. 

Alderson’s platform. 

The platform invented by Colonel Alderson, R.E., is 15 feet, long, 
9 feet wide; and is composed of 46 similar pieces of timber (baulks), 
each measuring 9 feet X 5 inches X 34 inches. Of these, ten are used 
as sleepers, and the remainder as planking. The weight of the 
platform (when 15 feet long and 9 feet wide) for guns is 15 cwt. 
2 qrs. 1415, By addition of the small beams, this platform may easi'y 
be extended from 15 to 18 feet. 
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Dimensions, and Weight of Platforms, for Guns, фо. 


Nature of Platform, and E 8 8 ! 
articles required, 8 i E 
я B 


GUN, AND HOWITZER. 


Sleepers . . . . . | 5|15 5 
Planks . . . . .190110 6 9 2 
Ribbands. . 2/15 4 4 


Rack-sticks, and lashings 
Total weight . . 


MORTAR. 

Covered with ouk planks. 

Sleepers . . . . . 7) 7 6 6 
Planks . . . . ‚|10| 6 6 9 3 
Ribands . . . .| 2) 7 6 4 4 
Rack-sticks . . . .|10| 1 8 

Total weight . . 

Маде entirely of fir. 

Sleepers . . . . „| 7,7 6 6 
Planks . . . ..|8|66 Mj 4 
Ribbands. . . . .| 2| 7 6 4 
Rack-sticks , . . .| 8 


Total weight . . 


MADRAS, 
Wood-work 


Sidepiees . . . .| 2/12 6 10 4 
Trail-piece 7. . . .| 1|12 14 4 
Fore transom . . „| 1| 7 6 6 
Hind transoms . . .| 21 6 6 9 8 
Sleepers . . . + «| 8| 9 6 6 
Wedges . . . . .| 2 


Iron-work. 
Long bolts, $-in.diameter, 2 n 
Short bolts, ditto . .| 6 7. 


Total weight о е 
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GUN, AND HOWITZER PLATFORM. 


For carrying this platform, two men are required for each sleeper ; 
one man for each — and ribbend. The non-commissioned officer 
carries the rack sticks, 

A platform may be laid down in an hour by expert men, and may be 
dismantled in three minutes. 


MORTAR PLATFORM. 


Detailed as above. One non-commisioned officer, and seventeen 
men carry the platform. Time required for laying down, and dis- 
mantling, similar to the above. 


MADRAS PLATFORM, 


In an elevated battery, the platform тау be laid down by expert 
men in half an hour, and тау be dismantled in three minutes. 


BREACH. ' 


The best place for making a breach, іп ravelins, bastions, &c., is 
about thirty yards from their salient angles, The batteries should 
commence by making out by their fire the extent of the breach 
intended to be made, first by striking out a horizontal line as near the 
bottom of the revetment as possible, and afterwards two others per- 
pendicular to, and at the extremities of this line, Should the breach 
be required to be extensive, it will be necessary to form intermediate 
lines. Then, by continuing Чо deepen these two or more cuts, and 
occasionally firing salvoes at the part to be brought down, the wall 
will give way іп а mass. The guns must, however, at first fire low, 
and gradually advance upwards until the breach is effected ; and when 
the wall has given way, the firing should be continued until the slope 
of the breach is made practicable. 


FOUG ASSES, 


Fougasses are small MINES, of which the shafts or pits are from 3 to 
10 feet deep. The charge of powder for any depth in ordinary soil is 
found by cubing the depth in feet, and by dividing the result by 
10 for the required charge in pounds, In most cases it is preferable 
to have many small fougasses rather than a few large ones. The 
powder is placed па cubical box, well tarred to protect it from damp, 
and is placed in a recess, called the Chamber, on one side of the shaft at 
the bottom. It is fired from a secure spot by means of а powder-hose, 
or Saucisson, enclosed in a wooden trough, which is carried up one 
angle of the shaft, and thence along a trench parallel to the surface, 
The trough should be 5 or 6 feet below the surface, if there is any 
danger of shells falling upon it; if not, a depth of 2 feet will suffice, 
After the charge is placed, and the saucisson laid, the shaft is filled up 
with earth, well rammed. The position of the Fougasa dhould be 

concealed from the enemy’s View. A second method of firing, АН 
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is to place a loaded musket with the muzzle in the charge or the 
priming, and to fasten а wire to the trigger; the wire сап be led in 
the required direction, in the same manner as the hose, in а wooden 
trough, and being pulled at the proper moment, the explosion will take 
place. The most perfect method of firing mines is, however, by elec- 
tricity, either by the voltaic, or the magneto-electric battery. 


TO BURST OPEN GATES OF FORTRESSES, ЕТО. 

А leathern bag, containing about 50 Ib. of powder, should be hooked 
upon the gate, as near the centre as possible (or be laid on the ground, 
close to the bottom of the gate, and tamped with sods, &c.), and be 
fired by means of a piece of portfire, or match, passed through a hole 
in the bottom of the bag. 


SCALING LADDERS. 


Scaling ladders are made in portions, 12 feet, and 7$ feet long; 
which are joined ther by placing the end of one portion into 
staples at the end of another, and securing them together with a 
ы of rope. Four men are sufficient to carry ап 18 feet scaling 
ladder, 


FORTIFICATION. 


Offensive fortification is the art of conducting a siege, 

Defensive fortification comprehends military architecture, and is the 
art of securing, or protecting a place by works, to resist a siege, 

Natural fortific«tion consists of obstacles, such as marshes, moun- 
tain passes, &c., which should be taken advantage of to impede the 
approaches of an enemy. 

Artificial fortification comprises those works which are constructed 
to defend a place. 

Permanent fortification is the art of putting towns, &c., into such 
a state as at all times to be prepared to resist the attack of an enemy. 

Field fortification is the method of fortifying a camp, or position, 
buildings, &c., and it includes the construction of redoubts, entrench- 
ments, &, Works of this nature are considered as temporary. 

Irregular fortification is the art of fortifying a place of an irregular 
figure, situated where the country does not admit of giving to the 
several works their due proportion according to rule, 

A Command is the vertical elevation of one work above another, or 
above the country. 

А Соттғта in front is when an eminence is directly facing the work 
which it commands. 

A Command in the rear, or reverse, is when any eminence is directly 
behind the work which it commands, 

A Command by enfilade is when an eminence is situated in the pro- 
longation of any line of a work, and a considerable part of it may be 
seen from thence; this line will be subject to enilade, and auda a com- 


mand is the most dangerous. 5 


290 FORTIFICATION. [PART х. 


The Rampart (АТ К) is an elevation of earth, obtained from the 
excavation of the ditch ; and is that part of the fortification which 
is situated between the ditch, and the town; consisting of an interior 
slope, terreplein, banquette, parapet, and exterior slope or escarp.— 
(Vide Plate.) 

The Interior slope (A) is the inclination of earth nearest to the 
town. 

The Terreplein (T) is the upper part of the rampart, which remains 
after having constructed the parapet. 

The Parapet (К) is а mass of earth elevated on the terreplein of 
the rampart, on the side towards the country; being from 18 to 
22 feet thick, and from 6 to 8 feet high. The top is formed witha 
slight declivity towards the country, which is called the superior slope, 
so constructed that the fire of musketry over it may be directed on the 
boundary of the counterscarp of the ditch, when the ground is level ; 
but, when commanded by the enemy, the crest must be raised in pro- 

rtion. 

Phe Banquette is an elevation of earth, or step, on which the soldiers 
stand to fire over the parapet. 

The Revetment is the masonry which retains the earth of the ram- 
part on its exterior side, It is about 5 feet thick at the top, and its 
slope is one-fifth, or one-sixth its height. 

The Berm is a space, or path, sometimes left between the exterior 
slope of the rampart, and the ditch. It serves as a communication 
round the works, and prevents the earth falling into the ditch, 

The Tublette is a flat coping-stone, on the exterior of the top of the 
escarp of whole revetment. 

The Cordon is a semi-circular projection of stone, whose diameter is 
about one foot, placed at the top of the slope of the revetment of the 
евсагр. 

The Escarp (а) is the exterior slope, or wall of the rampart. 

The Counterscarp (b) is the wall, or slope of the ditch, opposite to 
the escarp. 

The faces of a work (pq) are those parts which form a salient angle, 
projecting towards the country. 

The Flank (4 С) is the part of а work so disposed as to defend 
another; joining the face of a bastion to the curtain, &c. 

The Bastion (M L) is a work composed of two faces, and two flanks, 
Bastions are joined by curtains, and are constructed salient, and with 
flanks, in order that the whole escarp may be seen, and that a reci- 
procal defence may be obtained. 

Bastions are of various kinds—viz., full (M), empty (Г), also flat, 
detached, demi, and tower bastions. 

A Full bastion (M) is when the terreplein occupies all the interior 
space of the bastion. From the description of this bastion, that of 
| the others may be ascertained, according to their distinctive appel- 
ations, 

Те Curtain (G R H) is that part of the rampart which Ves between 

two bastious, and joins the flanks thereof. 
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А Front of fortification consists of two half bastions, and а cur- 
tain. 

The Ditch (B) is an excavation from 12 to 24 feet deep, and from 
90 to 150 feet broad, surrounding the rampart. Тһе side of the ditch 
nearest the place forms the escarp (a); and the opposite part, the 
counterscarp (b) is made circular opposite to the salient angles of the 
works, 

The Covered way (V) is a space of about 30 feet broad, extending 
round the counterscarp of the ditch, being covered by a parapet from 
7 to 9 feet high, with а banquette. 

The Glacis (X) is the superior part of the parapet of the covered 
way, forming a gentle slope towards the country, and terminating at 
fom 120 to 180 feet; it covers the revetment ofthe body of the 
place. 

The Places of arms of the covered way are spaces contrived in the 
salient, and re-entering angles of it; those ©) in the re-entering angles 
flank the branches of it, and contain troops for sallies, and its defence; 
and those (P) in the salient angles serve for assembling the Troops 
destined for the defence of the covered way. 

The Sallyports are openings cut im the glacis, at the faces of the re- 
entering places of arms, and at the branches of the covered way. They 
аге used in making sallies from the covered way. 

The Traverses (n) in the covered way, are parapets which cross 
the breadth of it at the salient, and re-entering places of arms, &c. 
They cover the troops who are drawn up behind the parapet of the 
covered way, from the enfilade fire of the enemy, They have passages 
cut in the parapet of the covered way, close to the traverses, in order 
to form a communication from one part of the covered way to 
another: these passages are about 6 feet wide, and are provided with 

tes, 

i Citadel is a fortress joined to the works of a place, and is for- 

tified both towards the town and country. It should always be situ- 

ated on the most commanding ground, serving to keep the inhabitants 

in awe, and, should the town be taken, it becomes a retreat for the 
ison. 

The Esplanade is a space of even ground, clear of buildings, situated 
between the town and citadel. 

The Body of the place (or Enceinte) consists of the work next to, 
and surrounding the town, in the form of a polygon, whether regular, 
or irregular. 

Outworks are those works which are constructed beyond the body of 
the place, such as tenailles, ravelins, &c. 

The Тепаше (D) consists of two faces, and a small curtain. 1618 
constructed between the flanks of the bastions in front of the curtain, 
and has a terreplein, parapet, and banquette. 

The Ravelin (P) is constructed opposite the curtain (in front 
of the tenaille), is composed of two faces, which form a wet anpe 
towards the country, and of two demi-gorges formed Wy ùe countet- 

scarp, 
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A Horn-work is composed of two half-bastions, and a curtain, with 
two long sides directed upon the faces of the bastions, or ravelins, so 
аз to be defended from them, 

А Crown-work is composed of a bastion between two curtains, which 
are terminated by half bastions. It is joined to the body of the place 
by two long sides. 

Lunettes, and Tenaillons are works (consisting of two faces) con- 
structed on each side of ravelins. 

А Fléche, or Arrow, is constructed along the foot of the glacis 
before the re-entering, and salient places of arms. It consists of a 
parapet, whose faces form a salient angle, and are about 120 feet long, 
and it has a communication with the covered way, cut through the 

lacis, 
Е The Caponniére (Y) ва work intended to cover a passage across the 
ditch. That from the tenaille to the gorge of the ravelin is a road 
about 30 feet wide, covered on each side by a parapet 73 feet high, its 
superior slope terminating in a glacis about 60 feet wide. 

A Cunette is a small ditch made in the middle of a dry ditch, to 
drain off the water from the place, &c. 

А Batardeau (e) is a solid piece of masonry, 7 or 8 feet thick, 
crossing the whole breadth of the ditch opposite the flanked angles of 
the bastions. It retains the water in those parts of the ditch which 
require to be inundated. 

A Ramp (t) is a road cut in the interior slope of the rampart, 
forming a communication from the town, &c., to the terreplein. 

А Cavalier is а work constructed upon the terreplein of a full bastion, 
being from 8 to 12 feet above the rampart, with a parapet 6 feet high. 
Its use is to command some rising ground within cannon-shot, and to 
serve as a traverse for preventing the neighbouring curtains from being 
eufiladed, 

Parallels, or Places of arms, thrown up at sieges, are trenches 
formed to connect together the several approaches to a  besieged 

lace. 
д 219-2043, or Boyeaux of communication, are trenches made for the 
approaches from the parallels to the besieged place. They are generally 
3 feet, deep, and have a parapet, and banquette, 

А Redun consists of two faces forming a salient angle (which should 
not be less than 60°) with parapet, &c.* 

А Lunette has two faces similar to the redan, and also two flanks.* 

A Redoubt is a square, polygonal, or circular field fort.* 

A Star fort consists of a succession of salient, and re-entering angles, 
formed on the sides of a polygon. These forts are usually constructed 
on a triangle (when they have six salient points), or a square (having 
eight salient points).* 

Tétes de pont, or Bridge heads, consist of redans, &c,, which are 
constructed upon the banks of rivers, to protect the passage across 
them.* 


* Vide FIELD FORTIFICATION, pages 302, 303, ЗА. 
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Lines are formed for the entrenchment of armies, and are composed 
of a succession of redans, &c., (joined by curtains,) which should not be 
more than 120 yards distant from each other, to afford mutual protec- 
tion, and defence.* 

Ап Epaulment is ап elevation of earth thrown up to cover troops 
from a flanking fire. у 

Loop-holes are oblong holes, from 15 to 18 inches long, 6 inches wide 
within, and 2 or 3 without, They are cut through timber, or masonry, 
for the service of small arms, 

Palisades are stakes of strong wood, 8 ог 9 feet long, and 6 inches 
thick, fixed about 3 feet in the ground, and 8 or 4 inches asunder. 

Fraises are a kind of palisades, placed horizontally, or obliquely in 
the exterior slope of ramparts. 

A Stockade is formed of rough timber, the logs of which are 8 or 
more inches in thickness, are sunk about 3 feet in the ground, and are 
at least 7 feet above the earth. Тһе logs should be well secured 
together near their tops by a beam. Unless breached by artillery fire 
they require to be surmounted either by means of ladders, or by 
forming a breach in them by exploding & bag of gunpowder against 
them. 

Chevaux de frise consist of a piece of timber from 9 to 12 feet long, 
and about 6 inches in diameter, into which staves are inserted cross-ways, 
about 9 inches asunder, about 2 inches thick, 6 feet long, and pointed 
at the end if not shod with iron, Their use is to stop пра breach, defend 
а passage, or form an intrenchment against cavalry. Chevaux de frise 
are sometimes made entirely of iron. 

Abattis consist of trees with their branches shortened, and 
sharpened at the ends; they are used instead of chevaux де frise on an 
emergency. 

Hurdles are about 3 feet high, and 2 broad, and are used in sieges to 
stop up breaches, &c. 

Trous de loup are holes dug in the ground in the form of an 
inverted cone, about 6 feet deep, and 44 in diameter at the top, 
having a picket fixed in the centre of the bottom, 6 feet long, and 
4 or 6 inches square, the point being on a level with the upper surface 
of the ground, These pits are used to prevent the approach of bodies 
of cavalry. 


PERMANENT FORTIFICATION, 


Remarks, and general rules, 


The ground plan, and relief of bastioned fortifications are mutually 
dependent on each other; and, as a variety of causes occur to influence 
both according to the various sites occupied, it is impossible to give 
them any fixed arrangement, and dimensions, applicable under all cir- 
cumstances. However, under the supposition that the site to be 
fortified is a horizontal plane, a great number, and variety of ох 


. * Vide Ето FORTIFICATION, pages 802, 303, 394. 
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have been proposed at different times; almost every author, who Бав 
treated of fortification, having invented one, at least, of his own. 
Notwithstanding this diversity of opinion, as to the best system, all 
agree that the following general principles should not be lost sight of 
in the construction of fortifications. 

1. Salient angles should be as large as possible, and never less than 
60°. Тһе larger they are, the smaller will be the space in front 
undefended by direct fire. If less than 609, the salients of earth are 
too acute to stand firmly for any length of time; and the angles of 
masonry are easily damaged: besides which, the space within the 
parapets becomes too restricted to admit of a gun being worked near 
the angle. 

2. Angles of defence should be right angles, or slightly obtuse, If 
less than right angles, the fire from the flanking works might injure 
the defenders of the works they flank; as troops generally, and more 
particularly at night, fire in a direction perpendicular to the parapet ; 
and if too obtuse the fire might be directed wide of its object. Be- 
sides, embrazures should be cut as direct as possible; as the more they 
are oblique, the more they weaken the parapet. 

3. The length of the lines of defence shall be such, that the works 
defended may be within the effective range of the projectiles used. 

4, The works should be so disposed that the assailants may not be 
able to obtain cover in any part of the exterior, within range of the 
projectiles of the defenders. 

5. The escarps of the body of the place should be of such height, or 
construction, as to be secure against escalade. 

6. The masonry should be sufficiently covered from the view of the 
enemy, to prevent his making a practicable breach from a distance, 

7. The interior of every work should be completely covered from 
the view of an enemy outside it; so that he may not be able to fire 
directly into any part of it. Interior works should therefore have a 
command over those in front of them, at least equal to the height 
which a besieger can give to the parapets of his lodgments, and which 
is seldom less than 3 feet. 

8. Every opportunity should be seized of so directing the faces of 
works that an enemy may not have it in his power to enfilade them 
by ricochet fire. 

9. In the general construction of fortifications the salients should 
be few, and sufficiently prominent to force the besieger to take them 
before he can attack the re-entering parts. The object of this is to 
reduce the number of points of attack, as the fewer they are, the less 
advantage an assailant derives from his numerical superiority. 

10. Permanent fortifications must be considered very incomplete 
without a sufficiency of casemated cover for the sick, and wounded, 
and for the portion of the garrison off duty. The magazines of ammu- 
nition and provisions, should also be secure from the effects of shells; 
and the supply of water ample, and certain. 

11, Small enclosed works, in which the defenders must We cromded, 
without cover from vertical fire, should never be employed in perma 
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nent fortification. The strength they impart can never make up for 
the loss the garrison must suffer by them. 

12, Outworks, and detached works should have easy communica- 
tions with the main work, to admit of their garrisons receiving rein- 
forcements, or supplies, when necessary; and to enable them to retreat, 
when the works are no longer tenable. 

13. Every enclosed defensive work of importance should, if pos- 
sible, be provided with a keep, or citadel, or interior entrenchment, to 
which the garrison may retire when the main enclosure (or enceinte) 
is forced. 

14. Outworks, and detached works near the body of the place, 
should be so constructed that the enemy, when he has taken them, may 
not be able to use them as defensive works. 

15. Outworks, aud detached works, should always be of sufficient 
strength to force the enemy to make regular attacks on them, Ad- 
vanced works of a weak construction are likely to do more harm than 
good; for the troops of the garrison seeing them taken with com- 
parative facility, would naturally lose confidence in the strength of 
their remaining defences, while that of the aasailants would be in- 
creased by early success. 

16. АП fortifications should be provided.with means of egress, and 
ingress, to enable the garrison to assume the offensive, whenever 
opportunities offer ; and to admit reinforcements into the fortress. 

17. There are very few fortified places that agree with any pub- 
lished system, though some resemble one or other of the systems, or 
consist of combinations, or modifications of them, The systems which 
have been wholly, or partly carried into execution are, of course, the 
most, interesting, and form valuable subjects of study. А knowledge 
of their advantages, and defects, and the best methods of attacking, 
and defending them, will enable the military student properly to 
appreciate works which have been, or are to be constructed ; and the 
operations by which fortresses have been, or may be captured, 


VAUBAN'S FIRST SYSTEM. 


To describe three Fronts of fortification, on a hexagon, 
Vide Plate. 

With a radius of 360 yards, the length of the exterior side of the 
fortitication (taken from a scale of equal parts), describe a semicircle, 
which divide into three equal parts, and draw lines to the points of 
division; thus forming three exterior sides. Bisect each of these by 
perpendiculars drawn to the centre of the polygon, on which set off ИА 
of the exterior side (if a hexagon),* through which points draw the 
Lines of defence; on these set off 2ths of the exterior side, from the 
angles of the circumference, for the length of the faces of the bastions 5 


* For a square, the length of the perpendicular ie 1-an the exterior Аел 
for а pentagon 1-7th; for the hexagon, and other polygons, 1-90. 
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with radius of the distance between the two faces describe arcs joining 
the lines of defence, and draw the chord of these arcs for the flanks ој 
the bastions; a line joining the interior extremities of the flanks wi 

give the length of the curtains, 


Or to describe one Front of fortification. 

For the exterior side draw a line 360 yards in length, at the 
ends of which, lines are to be directed to the centre of the polygon, 
at the angle required ; (vide PRACTICAL GEOMETRY— 70 find the 
angles at the centre, and circumference of a regular polygon, ) then 
bisect the exterior side, and draw the perpendicular, &c., &c., as 
described, above, for the construction on a hexagon. 

Main ditch, 

From the salient angles of the bastions, with 38 yards as а radius, 
describe arcs, to which draw tangents, directed to the angles of the 
shoulders of the bastions. 


The Tenaille. 

Draw lines parallel to the lines of defence, at the distance of 16 
yards, for the faces of the work ; its flanks, and curtain are constructed 
parallel to the flanks оЁ the bastions, and curtain, at the distance of 11 
yards. 


The Ravelin. 

From the re-entering angle of the counterscarp, make the capital of 
the ravelin 80 yards in length, and from its summit draw lines to 
points, on the faces of the bastions, 11 yards from the angle of the 
shoulder; the junction of these lines, and the counterscarp of the main 
ditch will determine the length of the faces of the ravelin. Тһе gorge 
is formed by drawing lines 24 yards from the re-entering angle оҒ Ше 
counterscarp to the intersection of the pe:pendicular, and the exterior 
side. From the salient angle of the ravelin, with a radius of 24 yards, 
describe an arc, to which draw tangents parallel to the faces, for the 
breadth of the ditch. 

From the outline of the works draw the following parallels in- 
wards :— 


~ 


Rampart. 
1. At the distance of 6 yards, for the thickness of the parapet. 
2. From which 12 yards, for the breadth of the terreplein. 
3, From which 6 yards, for the breadth of the interior slope. 


Tenaille. 
Draw lines parallel to the faces, at the distance of 6 yards, for the 
parapet, 
Ravelin. 


To the tices of the work draw the following рака“, 
1. At the distance of 6 yards, for the parapet, 
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2. From which 8 yards, for the terreplein. 
9. From which 5 yards, for the interior slope. 


Covered way. 
Draw lines: parallel to the counterscarp, at the distance of 11 yards, 
for the breadth of the covered way. 


Salient places of arms. 
These are formed by the salients of the branches of the covered 
way. | 


Re-entering places of arms. 
Set off 40 yards on each side of the re-entering angle of the counter- 
всагр for their demi-gorges, from which points draw their faces at an 
angle of 80 degrees inwards. 


Glacis, 
For its breadth, draw parallels to the branches of the covered way, 
and the re-entering places of arms, at the distance of 50 yards. 


Traverses. 

Those at the re-entering places of arms are erected perpendicular to 
the covered way ; those at the salient places of arms are formed on 
the prolongation of the faces of the bastions, and ravelins, across the 
covered way ; all the traverses are 6 yards thick at Ше top. Тһе 
passages, cut out of the glacis, to enable the troops to pass round the 
traverses, are 4 yards wide. 

Ramps. 

Flanked angle of the empty bastion.—From the angle of the interior 
slope set off 16, yards on each side, from which points draw lines 
42 yards in length diagonally along the interior slope for the length of 
the ramps; to which draw parallels, 4 yards distant for their breadth ; 
erect perpendiculars from the points (16 yards from the angle) until 
they intersect each other, from which point as a centre, with radius of 
the distance between the ramps, describe an arc joining the head of the 
ramps of the two faces; concentric to which, with a radius 6 yards 
less than the former, describe another arc, to which draw tangents from 
the termination of the ramps, representing their slopes. 

Gorge of the full bastion.—From the angle of the interior slope, set 
off 16 yards on each side, from which points draw lines 42 yards in 
length diagonally along the interior slope; draw parallels to these at 
the distance of 5 yards, for the breadth of the ramps; erect perpen- 
diculars at their head, from the intersection of which as a centre, with 
radius of the distance between them, describe an arc, parallel to which, 
with radius 6 yards less, describe another arc, to which draw tangents, 
completing the interior slope of the ramps. 

Flank of the empty bastion.—Set об 42 yards, from the we A 
the flank of the interior slope, diagonally along the dope, ior Әәә 

Jength of the ramp, to which draw a el Vine 5 yards Зав ist 
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the breadth, prolonging it to the top of the interior slope, and setting 
off 6 yards for the interior slope at the head of the ramp; to which 
point, from the end of the ramp, draw a line; and also trom the same 
point draw another line parallel to the prolongation of the side of the 
ramp, and joining the interior slope of the face of the bastion. 

Ravelin.—From the angle of the interior slope, set off 12 yards on 
each side; from these points draw lines 30 yards in length, diagonally 
along the interior slope, for the length of the ramps ; to which draw 
parallels 4 yards distant for their breadth; erect perpendiculars at the 
commencement of the ramps, and from their intersection, as a centre, 
with radius of the distance from the ramps, describe an arc joining 
the two ramps: also from the junction of the perpendiculars draw 
lines to the termination of the ramps, for their slopes. 


Caponniere. 
Make the passage of this work 10 yards wide, including the banquette 


on each side: the superior slope of each parapet terminates at 20 yards’ 
distance, 


Bridges, and communications, 
These are from 4 to 5 yards wide. 


Stairs, or Pas de souris, 

These steps of masonry are made at the gorges of the several works, 
and at the salient, and re-entering angles of the counterscarp. Those 
at the salients are generally 24 feet long, and at the re-entering angles 
30 feet; they are 5 feet wide, and their steps 1 foot distant from each 
other, 


Sally-ports. 
These passages, cut through the glacis, are about 4 yards wide, and 
6 yards long. 


PROFILE, OR SECTION OF VAUBAN'S FIRST SYSTEM. 


Construction, 

The interior slope of the rampart has a base of 18 feet, and a per- 
pendicular height of 17 feet 6 inches. 

The terreplein has a breadth of 254 feet, its height being 18 feet 
sloping to 17 feet 6 inches, the height of the interior slope. 

Тһе banquette is 3 feet in height, the tread 4 feet wide, and the 
slope 5 feet wide. 

Тһе parapet is 4 feet 6 inches higher than the banquette, its interior 
slope is 18 inches, its thickness 18 feet, and its superior slope has a 
declivity of 3 feet; the revetment is 3 feet thick. 

The escarp has a perpendicular height of 36 feet, measuring from 
the cordon to the bottom of the ditch. 

The tablette, or coping-stone, at the top of the revetment, has a 

projection of 6 inches square. | | 
The cordon is semicircular, its radios being © inches, 
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The slope of the escarp is 6 feet, the thickess of its revetment at the 
top 5 feet, and at the bottom 11 feet. 

The counterfort joins the евсагр: it is 1 foot lower than the top of 
it, 9 feet wide, and it extends to the bottom of the foundation, which 
is 3 feet below the bottom of the escarp; the retreat, or lessening, has 
a width of 1 foot, : 

The ditch is 38 yards wide, from the salient angle of the bastion. 

The counterscarp is 17 feet 6 inches in perpendicular height, its 
slope being 3 feet, and its thickness at top 3 feet, the bottom, there- 
fore, having a thickness of 6 feet ; the foundation is 3 feet; and the 
retreat 1 foot, | 

The terreplein "of the covered way is 203 feet wide, and its slope is 
6 inches. The banquette is 3 feet high, its tread 5 feet, and Из slope 
6 feet. The parapet is 4 feet 6 inches above the banquette, and its 
interior slope is 18 inches. The glacis, which forms the superior slope 
of the parapet of the covered way, is 50 yards in breadth. 

The counterfort of the counterscarp is 5. feet in thickness, being 
1 foot lower than the top of the counterscarp, and extending as low as 
the foundation of it. 

The counterforts of the escarp, and counterscarp are 15 feet distant 
from centre to centre of each other, those of the escarp being at the 
end adjoining it 5 feet 6 inches, and at the termination 3 feet 8 inches 
thick; those of the counterscarp being in thickness at the larger part 
3 feet 6 inches, and at the smaller 2 feet, 4 inches, 


Vide Plate. 
MODERN SYSTEM, 

A Interior slope. D Tenaille, 
T Terreplein of rampart. | Y Сароппіеге, 
Е Parapet of rampart. e Batardeau. 
ATR Rampart. FFF Ravelin. 
8288 Escarp, or exterior slope, | S Redoubt in ravelin. 

of rampart. b Counterscarp. 
M Full bastion. n Traverses in covered 
L Empty bastion. way. 
ра Face of bastion. с Re-entering places of 
46 Flank of bastion. arms. 
K o p q С Outline of bastion. У Redoubt in ditto. 
GH Curtain, Р Salient places of arms. 
t Rampe. v Covered way. 
B Ditch, x Сізсіз. 


FIELD FORTIFICATION. 


REMARKS, AND GENERAL RULES. 


1. The size of a work depends in general upon the number of 
men who аге to defend it, If labour is the sole dopad of attention, 
the advantage must necessarily be the greater in proportso €» Ss 
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size of the work is less; but if the accommodation of the troops is 
only to be considered, the advantage depends greatly upon occupying 
much ground. 

2. Тһе form of the work should be such as to contain the greatest 
surface with the least perimeter, By an adherence to this maxim, 
we obtain the greatest accommodation for the troops with the least 
labour. The form of a field work seldom depends upon choice, but 
generally upon the spot where it is to be raised, the purposes for 
which it is to be constructed, and the nature of the ground in the 
vicinity. 

3. The interior of the work ought to be so covered by the parapet, 
that the men within, except when on the banquette, may not be seen 
from any part without, at the distance of cannon-shot. 

4. The circumjacent ground (to as great a distance as possible) 
ought to be cleared, that the enemy may not conceal, or shelter 
himself against the fire from behind the parapet. Тһе nearer to 
the work that the enemy can find cover, the more advantageously 
he can form his dispositions; and, as his attacks may consequently 
be made with greater vigour, and be more readily supported, the success 
will be more probable. 

5. The flanking parts ought to be sufficiently capacious to contain 
all the men required for the defence of the flanked portions of the 
work. 

6. The flanking parts ought to have nearly a direct view of those 
flanked ; that is, the defence should be nearly at right angles, the most 
advantageous angle being 100 degrees. 

7. The parts flanked ought to be within musket fireof their flanking 
parts. 

8 The fire ought to be equally distributed, that every part of the 
work may be equally defended. 

9. The work ought to be equally strong in all its parts, that it may 
everywhere equally resist the assaults of the enemy ; and the рагареф 
should be thick enough to withstand the shot fired against it. 

10, The dimensions оҒ the parapet should not only be sufficient to 
secure, and cover the troops within the work, but ought also to be of 
such a form as to afford a full view of the enemy in his approach; and 
at the same time discover, as little as possible, the men employed for 
its defence. 

The required thickness of parapets is dependent on the nature of 
ordnance employed, or expected to be employed by the enemy in the 
attack of the work, vide pages 83, 84, 301, as a guidance in the con- 
struction of the Profile of Parapets for Permanent, and Field works, 

A Plate of * Profiles of parapets" has not been introduced into 
“The Artillerist’s Manual” (as intended), the destructive power of 
projectiles being constantly on the increase; to meet which the de- 
fensive resistanceof parapets must similarly advance, to render parapets 
(by means of iron, stone, brickwork, as well as wood), i€ possible, proof 

against every nature of ordnance employed in attacking, delenie 
works, 
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Capacity of Field works, 

The perimeter of а Field work, and the number of men to defend it, 
should bear a just proportion to each other, according to the nature, and 
object of the work: Linear measurement (on the crest of the parapet) 
1 yard being allowed for each man, or for each file of men; and Бог 6 
yards for each gun: Superficial measurement (area within the banquette) 
2 square yards for each man, and 36 square yards for each gun. Various 
authors, English and French, have published rules for determining the 
size of Field works, and there is a great discrepancy in their conclusions : 
the following rule (adopted at the Royal Militavy College) for computing 
the area, and perimeter of a square Redoubt will, however, meet the 
general requirements of these works. 

Multiply the given number of men by 2, and the number of guns by 
86, for the number of square yards which the work ought to contain 
within the foot of its banquette: the square root of the product will be 
the length, in yards, of the side of the square forming that area: add 
to this result, the breadth of thetwo interior slopes of the parapets, and 
of two banquettes, with their slopes (altogether about 7 yards), and the 
length of the side of the square, formed by the crest of the parapet, will 
thus be determined. 

Rules. 


1. To find the quantity of earth required for the Parapet, and Ban- 
quette of a field work, &c. 

Divide the parapet, and banquette into trapezoids, and triangles ; com- 
pute the contents of each separately (by the rules in MENSURATION OF 
PLANES), and the sum of them will be the superficial content of a sec- 
tion of the parapet, and banquette. Multiply this by the length of the 
perimeter, or periphery of the redoubt, battery, &c., for the solid content 
of the parapet, and banquette. 

In square redoubts, or works having salient angles, if the areas of 
the sections of the parapet, and ditch, are made nearly equal, there 
will be too much earth. Bearing this in mind, previous to com- 
mencing the excavation of the ditch, an allowance must be made for 
the angles, to prevent any excess of earth for the parapet, and ban- 
quette, 


2. To find, rapidly, the quantity of earth required for a Parapet, 
and Banquette, 


Multiply the height of the crest, of the parapet, into the sum of the 
bases of the superior, and exterior slopes ; which will give the super- 
ficial content, very nearly. 

3. To compute the superjicial content of the Ditch. 

Multiply the depth into the breadth at bottom, to which product 
add the areas of the escarp, and counterscarp, for the content required, 

4. To find the breadth of the Ditch, of the usual form, 


Divide the area of the section of the parapet by ne intenda Ae 
of the ditch, and the quotient will be the mean ЗоселӘ Хо of Хов SS 
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to this add half the sum of the bases of the slopes of the escarp, and 
counterscarp, for the breadth at top, and deduct the same for the breadth 
at bottom. 

5. То find the breadth of the Ditch, having a triangular section, 

Divide the area of the section of the parapet by half the given depth 
of the ditch, and the quotient will be the required breadth at the 
top. 

Construction of Field works.— Vide Plate. 

Fig. 1. The redan, 

Draw a base line, 60 yards from the centre of which егесі а perpen- 
dicular, 40 yards; join the terminations of the base, and perpendicular, 
which will form the crest of the parapet of the work. 

Fig. 2. The lunette. 

Construct a redan (vide No. 1), base 80 yards, perpendicular 
50 yards: make the faces of the lunette 45 yards in length, and draw 
the flanks to points on the base line, 30 yards, from the perpen- 
dicular. 

Fig. 3. The square redoubt. 

Construct a square, each side 40 yards, (vide PRACTICAL GEOMETRY). 
To form additional faces when required, bisect the side of the square, 
draw perpendiculars inwards equal to jth of the side, and join the ter- 
mination of the perpendiculars, and the sides of the square, thus form- 
ing a double number of faces, 

Fig. 4. The pentagonal redoubt. 

Describe a circle, radius 30 vards, and construct a pentagon in the circle 
(vide PRACTICAL GEOMETRY), thus forming the crest of the parapet 
of the redoubt. 

Fig. 5. The hexagonal redoubt. 

Describe a circle, radius 30 yards, and construct a hexagon within it 
(vide PRACTICAL GEOMETRY) ; the sides of which form the crest of the 
parapet of the work. 

Fig. 6. The circular redoubt. 

Describe a circle, radius 30 yards, which will form the crest of the 
parapet of the redoubt. : 

Fig. 7. The star fort, with six points. 

Construct an equilateral triangle, and divide each side, 75 yards, into 
three equal parts : form also an equilateral triangle on the central portion 
of each side, 25 yards, and the crest of the parapet of the fort will be 
traced. 

Fig. 8. The star fort, with eight points. 

Construct a square: divide each side, 60 yards, into three equal 
parts, and on the central portion, 20 yards, describe an enpidatemi 
triangle: the periphery of the fort will thus be obtained. 


"копуотатъчоа атащ 
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Fig. 9. The field fort, with bastions, and half bastions. 

Construct a square; from the centre of each side, 120 yards, drop a 
perpendicular equal to one-eighth of the side, through the extremity of 
which, from the angles of the square, draw the lines of defence; make 
the faces of the bastions, and half bastions, two-sevenths of the exterior 
side, and draw the flanks perpendicular to their respective lines of 
defence, 


Fig. 10. The bridge head, or tête du pont. 

Construct a redan, base 50 yards, perpendicular 30 yards, at an 
appropriate distance from the bridge, 50 yards; draw flanks, 20 yards, 
perpendicular to the faces, and from their termination draw lines to the 
river parallel to the capital of the work. To strengthen the interior 
defence of the téte du pont, construct a fléche, faces 20 yards each, and 
10 yards in front of the bridge, which is 4 yards wide. 

In the construction of bridge heads, the foregoing Figures may be 
employed when expedient; the simplest form, the redan, being for 
light bridges; and the more perfect defence, the bastioned front, or 
fronts, for bridges of material consequence. 


Figs. 11, 12, 13. Lines. — Vide Plate. 


Fig. 11. Construct a redan, base 40 yards, perpendicular 30 yards; 
which join by а curtain, 100 yards, to a queue d'aronde. 


Fig. 12. Side of square, 35 yards, and lines drawn from summit to 
points on the curtains 10 yards. To increase the defence of the next 
curtain, 100 yards, bisect it by a perpendicular, 15 yards, and draw 
the two faces,  Lengthen the lines by cremaillàres, 


Fig. 13. Base 100 yards; crochet, base 5 yards; perpendicular 
20 yards. 


Lines, continuous, are formed by a modification of redans, lunettes, 
curtains, &c., dependent on the nature of the ground, and the means of 
defence. ` 


Lines, with intervals, are formed by detached redans, lunettes, &c., 
within range of each other; the rear works flanking those in front. 


Bridges, and passages into field works are from 6 feet to 12 feet 
wide, according to the requirements,* 


Traverses are placed about 9 feet from the slope of the banquette, 
their length being so regulated as to exclude from the view of the 
enemy the interior of Ше field work, through the bridge, &с.* 

The nature, and form of the field work, or lines, required for the 
defence of a post, &c., &е., having been determined, the perimeter may 
be laid down, in conformity to the construction detailed in the fore- 
going figures: after which the requisite dimensions of the дао 
ditch, &c., (dependent, of course, on the nature of tneenermy а erbe 
must be taken into consideration, and the quantity of сабя вв. COBH 
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puted by the Rules, pages 300, 301, or by those in PRACTICAL GEO- 
METRY. The following Table will, however, in many cases be found 
useful; and, by a judicious adaptation of it, much time may be saved 
in the computation, and construction of field works, 


TABLE, 


showing the dimensions, in feet; and the superficial content of earth 
of banquettes, parapets, and ditches, of field works, 


т 
BANQUETTE. | PARAPET, | 
+ г -- | - 
. | Interior || Superior | Exterior | sf | |a 
в віоре. slope. slope. я | 18 
= | | $ | д. HI 
£| 8 | | Ф | 8 | з & 5 
. [9 3 | | | | ІЗ | ЛЕ i 
Е 51а 1а lal lal |g 8 | Е 
= = | | | | 
ЗАВЕРА АРАБ ТЇ Ё 
2 РІ ге | | | 2 
ана аа isa |2! 
1165 |3 || 24 1+ | 1¢ || TE 15 || 5¢ | Gt 1204 || 3 || 26 | 8 138 
2|6| 4131 21| 74 | 14 || 74 | 15 || 5 |5 | 114 | 8]| 20 4 |128 
3653 241 14| 14+ 1812164 54 | 101 |3 || 23 3 1120 
464 з 21] + | 14 || + | 12 | 5 94 |3 || 17 | 4 | 104 
5|6|4|3|21| 7E | 1% || +) 9| St] | sı} |з 19/3 96 
664 3121 а +71 э bE] SE] 814 |3 | 16 | 4 96 
7151431 14 7: 7) 6)6 в 664 2 18 3 | 90 
815 1413119 6 |1 6 6 || s| 41 || 44 2 || 15 |10 | | 60 
9 | | a |14|8 | 12 || 5#| 102 ё |19 3 | | 96 
10 | 1\1 ТЕ 9 |] БЕ 54| тв | 16 4 12 
11 | | |6 |1 ре | в 4+ | 44 || 448 |2 || 12 | 4 || 51 
12 | | 6 |1 |6 | 31 St] ве | 3342 | 9/6 36 
а аузу 1 зе 54| 54 || 44 2 |1510 | 60 
| | | 


SIMPLE METHODS OF TRACING FIELD WORKS, ON THE GROUND, 


1. Square redoubt. 

Place pickets in a line (in length conformable to the side of the 
intended work), at each end of which erect perpendiculars equal in 
length to the side first marked out, and join the termination of these 
lines; which will complete the perimeter of the redoubt. 


Note.—A perpendicular is raised on a given line, with a chain or 
cord, by forming a right-angled triangle from the numbers 3, 4, and 5, 
or any multiples thereof, and extending the cord, &c., so that the base 
may correspond with the base line of the pickets, and the perpen- 
dicular be in the direction of the side required.—Vide PRACTICAL 
GEOMETRY. 


2. Pentagonal redoubt. 


With a chain, tape, or cord, construct, and Voy down with pickets 
five similar, and contiguous triangles, having Vae Wess, whee form, 
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the sides of the pentagon, in the proportion of 47 to the other two 
equal sides, the length of each of these being 40. 


3. Hexagonal redoubt. 

From a central point with a chain, or line, construct, and lay down 
with pickets, six equilateral, and contiguous triangles, the bases of 
which will form the required hexagon. 

4. Octagonal redoubt. 


Construct a square (vide No. 1), from the centre of each side of 
which erect perpendiculars outwards, in length proportional to the 
side as 13 to 60 (nearly 1 to 5); join the extremities, or termination 
of the perpendiculars, to the angles of the square, which will determine 
the sides of the octagon. 


Note 1,— The directions for the construction of the pentagonal, and 
hexagonal redoubts are on a small scale; but the redoubts may be 
increased by the equal extension of the interior sides of the triangles, 
until the bases are sufficiently long for the periphery of the work 
required. 

Note 2.—By means of the pocket sextant, prismatic compass, or 
reconnoitring protractor, the pentagonal, hexagonal, and octagonal 
redoubt may be thus traced on the ground. From a central point 
place pickets at the requisite distance from each other, and in the direc- 
tion of lines drawn from the angle of the centre of the intended work. 
(Vide PRACTICAL GEOMETRY. То find the angles at the centre, and 
circumference of а polygon.) Extend these radii equally until the 
relative distances between them are of the length required to form the 
sides of the proposed equilateral redoubt, 


5. Front of fortification, for a Field fort. 

Place pickets in a straight line, of the length required for the front 
of the proposed field work; from the centre of which drop a perpen- 
dicular inwards, making it for a square, pentagon, or hexagon, respec- 
tively one-eighth, one-seventh, or one-sixth of the exterior side. Direct 
the lines of defence from the termination of the exterior side to the 
end of the perpendicular, making the faces of the bastions two-sevenths 
of the exterior side, and constructing the flanks perpendicular to, and 
joining the lines of defence. Other fronts are traced by laying down 
the exterior sides, at the angle of the circumference of the intended 
polygon (vide PRACTICAL GEOMETRY), by means of the prismatic com- 
pass, &c., and then proceeding as directed for the former front, 
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PART XI. 
BRIDGES, AND PONTOONS. 


BRIDGES, : 

1. To find the number of planks required to form a float, to support 
a given weight. 

1st. Find the content of one plank (vide PRACTICAL GEOMETRY, 
Part 13;, and multiply it by the specific gravity of the wood; the 
product will be the weight of the timber, 

2nd. Multiply the same solid content by the specific gravity of 
water; the product will be the weight of an equal bulk of water. 

Then take the difference of these two products, or weights, and it will 
be the weight one piece of timber will support without sinking. Hence 
by Proportion, the number required to support the given weight may 
be found. ; 

Note.—A fir tree, 1 foot square and 25 feet long, will float about 703 pounds, 


2. To find the number of casks required to form a raft to support a 
given weight, 

lst. Find the solid content of one cask, in cubic inches (vide Prac- 
TICAL GEOMETRY), and multiply it by the specific gravity of water; 
the product will be the weight of a quantity of water of equal bulk 
with the сазК. 


2nd, From this product, or weight, subtract the weight of the cask, 
and the remainder will be the weight it will support without sinking. 
Then by Proportion, the number required for the formation of the ratt 
may be found, 


3. To find the number of boats, or pontoons, required to support а 
gicen weight. 

The burthen a boat, or pontoon, will support without sinking beyond 
a given depth (the form of the boat, or pontoon, being known) must 
first be found, thus— 

1st. Find the solid content of the part to be sunk, in cubic feet (vide 
PRACTICAL GEOMETRY, Part 13), and multiply it by the specific 
gravity of water (vide GRAVITY, Part 13). 


2nd, Subtract from this product the weight of the boat, or pontoon, 
and the remainder will be the burthen it will support without sinking 
beyond the required depth. 

Then by Proportion, the number required to support the given 
weight may be computed, 


№— the construction of Bridges, should a хоре require to be extended 
across a rapid river, the coll should be placed in the boat, and be Paid out to 
the shore, as the boat advances, 
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PONTOONS. 


General Blanchard's, Admiral Caffin's pattern.—These Pontoons 
are cylindrical, and are formed of sheet iron in two pieces, which are 
bolted together for convenience of transport, &c.; the interior being 
strengthened with ribs of angle iron, 


Dimensions, and Weight. 


Ri rene. Diameter. Weight. 
ft in. cwt. 


Heavy, or Cavalry, with 

Hemispherical ends } a 425% 54 
Light, or Infantry, with 

" Conical ends” } 15 4 2,9% 14 
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PART XII. 


FIREWORKS. 


CASES, 


САВЕВ are made of different dimensions according to the description of 
firework required, and the length of time it is intended to burn, 

The following is a description of the method generally adopted іп 
making cases, 

The “ Former" is a cylinder of such size as may be required, of wood, 
solid brass, or brass tubing: the last is to be preferred on account of its 
lightness, and non-liability to alter its shape like wood, 

The paper used is good strong brown paper, weighing not less than 
84 Ib. to the ream—cut up into slips, the width of paper corresponding 
to the length of the case. As the paper is always tougher in one direc- 
tion than the other, care must be taken to cut it so as to roll up in the 
direction in which the paper is tough. 

A slab of slate, about 18 inches wide and 4 feet long, with a polished 
surface, is generally used to roll the paper upon, and a wooden board 
with а handle at the back is required to press the layers of paper 
together after the paper has been rolled. 

To гой a case.—V'lace the piece of paper on the slab, paste over the 
whole of the upper surface; then lay the former upon the paper close 
to the bottom edge, and parallel to it. Roll up tightly to the top, using 
as many slips of paper as is necessary for the thickness of the case. 
Press down the wooden board upon the case, and former, rolling it 
forward, until the layers of paper adhere closely, and the case is of the 
proper gauge. Slip the case off the former, 

If required for a rocket, or other contracted case, it must then be 
choked with a strong piece of cord until the vent is reduced to the size 
of the spindle that wHl be used when the case is driven. 


ROMAN CANDLES, 


When the case has been properly finished, ram in a little dry clay, 
then put in a small quantity of grain powder, then a star, after which 
a ladleful of composition is to be put in, and lightly rammed down, 
Repeat this operation with the powder, star, and composition till the 
case is filled, after which it must be primed, and capped. 
The ladle used for this, and all other cases ought to be two diameters 
and a half in length, and a little less than half a diameter in eight, 60 
as to admit of its entering the case. 
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Roman candles fired alone are generally placed upright in rows, but 
when used in connection with a fixed piece, they may be fired at any 
inclination, not exceeding 450. 

Signal rocket composition, with about 4 oz, of mealed powder to the 
proportion hereafter given, makes about the best composition for Roman 
candles, 

The signal rocket stars are also the best for Roman candles; they 
ought to be just of such size as to drop readily to the bottom of the 
case, 

CRACKERS, 


The case is made of cartridge paper, the dimensions required being 
15 inches by 34 inches, First fold down one edge, about 3 of an inch 
broad, then turn down the double edge about } of an inch, and bend 
back the single edge over the double fold, во as to form within a 
channel, which is to be filled with mealed powder, not ground very 
fine; the powder is then to be covered by the folds on each side, and 
the whole is to be pressed by a flat ruler; and the part containing 
the powder is to be folded into the remainder of the paper, every fold 
being pressed down. The cracker is then doubled backwards, and 
forwards in folds about 2} inches, which are pressed quite close, and 
a piece of twine is passed twice round the middle across the folds, 
and the joinings secured by causing the twine to take a turn round 
the middle at each fold successively; one of the ends of the folds 
may be doubled short under, which will produce an extra report; the 
other must project a little beyond the rest for the purpose of being 
primed, 

EARTHQUAKE, ARTIFICIAL. | 


Mix together twenty pounds of iron sand, and twenty pounds of 
sulphur; and after making it into a paste with water, bury it a little 
depth in the ground. Іп ten or twelve hours, if the weather be warm, 
the earth will swell up, and burst; flames will also issue out, scattering 
around a yellow and black dust. 


GERBES, 


Gerbes consist, of strong cylindrical choked cases of thick paper, filled 
with brilliant composition, and sometimes with balls or stars. Gerbes 
throw up into the air luminous and sparkling jets of fire; and when 
arranged in a circular manner, as the radii of a circle, they form what 
is called a fixed sun. The thickness of the cases for brilliant fire must 
be a fourth part of the diameter, and for Chinese fire a sixth part. The 
case is loaded on a nipple, having а point equal in length to the same 
diameter, and in thickness to a fourth part of it; but as it generally 
happens that the mouth of the jet becomes larger than is necessary 
for the effect of the fire, the case should be first charged by filling it 
to a height equal to a fourth part of the diameter, with clay, which 
must be rammed down, When clay hes been thus weed, care ost We 
taken to clear it out at the top of the hollow leit by tbe spade, When 
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the charge is completed with the composition, the case should be closed 
with about two drams of powder, and then choked. The train, or 
match, must be of the same composition as that employed for loading, 
otherwise the jet would be subject to burst. Jets intended for repre- 
senting sheets of fire ought not to be choked. They must be placed in 
а horizontal position, or inclining a little downwards. 


Composition for Gerbes, or jets of fire. 


| Е 5 ЕЕ ІЗ 
Е $ 153812 lron sand, ог 
JETS. Е ана Д filings. 
|а |** a 5 
I" th. ок, Ib. ox. os. oz. ог, | 
74 of an inch А | 
È . „(Chinese fire 1 1 8/2 
di less interior) White йге. |1 882 Sand, Ist order 8 
jameter . . | | | 
ы Brilliant fire | " Filings, . .5 
iJ то Whitefire. 1 | |вја 
іштей. . | Chinese бге |1 " 15 5 Бапа, 3rd order 12 
jl 4 75 Mixed Sand .12 | 
l‘ltol*idiameter . . 18 |5 
18 19 8 
қты кале ро | Chinese fire, | 121 26 4 Iron borings 410 


Тһе saltpetre, powder, and charcoal, are three times sifted through 
а hair sieve. The iron filings are preserved from the deterioration, 
which would result from the presence of sulphur, by coating them with 
marine glue. This is done by cutting up 2 oz, of marine glue into small 
pieces, and melting it in a pan with 1 1b, of iron filings, 

They are then added to the other ingredients, and the whole mixed 
by hand, or with a brush, 

The composition is put in by ladlesful ; the first two ought to be of 
charcoal 2 oz., mealed powder 1 lb., and driven with a mallet and 
drift, 15 blows to each ladleful of composition. 

All mallets, and driits used for fireworks should be made of box- 
wood. 


IRON SAND, OR POUNDED IRON. 


Having broken a cast-iron plate, or iron pot, to pieces, on an anvil, 
pulverize the fragments till the grains are not larger than radish seed, 
then sift them through six graduated sieves to separate the different 

sizes; and preserve these six different Kinds in % very àvy place in 
closely-corked bottles, The grains which pass through the Suk ot 
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finest sieve, are called Sand of the 1st order, and those that pass through 
the second sieve, Sand of the 2nd order, Ес. : 
Cast-iron borings are well adapted for this purpose. 


LEADERS, OR PIPES OF COMMUNICATION, 


These are small tubes of paper, of lengths adapted to the distances to 
which they are to extend, Тһе paper is cut into slips two or three 
inches broad, or sufficient to go four times round the formers, which 
are about one-fourth of an inch diameter. Brass wire formers аге the 
best, and should be oiled to prevent the paper sticking. Quick match 
is inserted in these tubes, but must be made to go in easily. The quick 
match should project an inch beyond each end of the leader, and should 
be inserted into the mouths of the cases of the fireworks with a small 
quantity of mealed powder. Тһе leaders must not be placed too near, 
or cross each other во ав to touch, as it may happen that the fire from 
one may communicate to another, and destroy thereby the intended 
arrangements. 

MARROONS, 


Marroons are boxes containing from 1 to 6 ounces of powder. They 
are made either оп a squareor round former, and the ends ,of the 
paper are pasted down, and well welded round with knitted twine 
worked over cross-ways, А hole is bored into the case, and a match 
inserted, 

MEALING GUNPOWDER, | 


А small quantity of powder being placed оп a table with a rim 
round it, is rubbed down with a scored wooden mealer until all the 
grains are broken, and it becomes sufficiently fine to pass through a 
lawn sieve, Or, it may be beaten in a strong leather bag with wooden 
mauls: or, ground in a revolving drum with copper balls ; projecting 
t being constructed in the interior of the drum, and covered with 
eather, 


PORTFIRES FOR ILLUMINATIONS ; OR SPECKIE OF LANCES. 


The cases are made of three or four rounds of demy paper, the last 
round being pasted; they are from two to five-eighths of an inch іп 
diameter, and from two to six inches long; they are pinched close at 
one end, and left open at the other. In filling them, a small quantity 
of the composition must be put in at a time, ramming it lightly, во as 
not to break the case. 

The composition should be inserted by means of a funnel and wire ; 
the wire being moved up and down in the case admits a small quan- 
tity at atime through the neck of the funnel, and presses it gently 
down. 

Brilliant, and diversified displays of fireworks may be readily 
exhibited by means of speckie of lances, Illuminated designe «€ 
figures, &c., are represented by affixing on a black ‘word эле — 
filled with various coloured compositions, to which Meades sous 
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attached. The cases are fastened on with glue, and red lead mixed 
together. 
Compositions. 


| | | | White, Yellow) Blue. [тет 


В. ов. |. ов. | Ib. oz. 18. oz.|Ib. ов, | Ib. ов. |10. oz. 
— огы |1 6 2 24 8112141 
Sulphur . . . .: 8 |2 Б] 8|1 4 8 
| Mealed powder. . | 6-1 4 12 10 
‚ Antimony, crude . | 1 1 4 
| Gum Succum . . | 8 
8 


| Antimony, prepared 
` t. 


Basket sal ё | 6, 
| 


Stars, crosses, revolving suns, &c., being formed оп the wooden frame 
with the speckie, will form a brilliant display. 


RAIN, GOLD, AND SILVER. 


Fill small paper cases, the same as cases for lances, with the com- 
position, and place upon the mouth of each some moist —— both to 
keep in the composition, and to serve as а match. ІС Ше head of а 
rocket be loaded with these cases, or quills, a shower of fiery rain will 

+ be produced at the extreme range of the rocket, 


Compositions, 
Gold Rain, 


1. Mealed powder, 12 о2.; saltpetre, 2 oz.; charcoal, 4 oz. 
2. Saltpetre, 8 oz. ; sulphur, 4 oz. ; mealed powder, 12 ог. ; charcoal, 
5 ог. 


Silver Rain. 


1. Saltpetre, 4 о7.; sulphur, mealed powder, and antimony, each 2 oz. ; 
sal prunella, $ 02. 

2. Saltpetre, 8 oz.; sulphur, 2 oz.; charcoal, 4 oz. 

3. Saltpetre, 1 lb.; antimony, 6 oz.; sulphur, 4 oz. 

4. Saltpetre, 4 oz.; sulphur, 1 oz.; powder, 2 oz.; steel dust, $ oz. 


ROCKETS, LINE. 


Any rocket, which is not very large, may be made to run along an 
extended rope. For this purpose affix to the rocket an empty case, and 
introduce therein the rope which is to carry it, placing the head of the 
rocket towards that side to which it is intended to move, Two rockets 
with an empty case may be similarly used, and way be made to move 


in a retrograde direction by placing them with their heads reversed and 
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а leader to communicate from the head of the rocket to be first ignited 
to the tail of the second. 


ROCKETS, SIGNAL, 
, Composition, 

Pulverized saltpetre, 4 1b.; sublimed sulphur, 1 №.; dogwood char- 
coal, 1 lb. 12 oz. 

The charcoal is first pounded fine enough to pass through a wire 
sieve, 86 meshes to the inch. The saltpetre, and sulphur are each 
separately passed through a fine hair sieve, then mixed well together 
with а copper slice, and passed three times through the hair sieve, 
The charcoal is then spread on a tray, and the saltpetre, and sulphur 
sifted a fourth time on it, and the whole being carefully mixed with a 
hard brush, is afterwards passed four times through the wire sieve, 

To each ladleful of composition, 25 blows are given for the pound, 
. and 21 for the half-pound rocket, 

Twenty-eight ladlefuls of composition (73 oz.) are required to com- 
plete the pound, and twenty-five (5 oz.) the half-pound rocket. 

To prevent accidents in driving rockets, &c., the workman should 
keep his body erect, the drift being well cleaned after each ladleful; 
and while driving, it should be moved backward, and forward by а pair 
of holders. 

Rockets are driven 34 calibres hollow, 1 calibre solid, and $ calibre 


with clay. 

Moulds, 
Length. Diameter. 
1 Pounder . . . Exterior . . . 14 в . . . 3'9 
e . . Interior . „105 , . . . 17 
+ Pounder . . . Exterior . . . 116 „ . . . 2:8 
• . . Interior . . . 85, «© е . 13 

Spindles, 

Diameter. 
Top. Middle. Bottom. Length. 


1 Pounder . . .'2 . . 2°35 . . . '5. . 64 
PPouder . . .°2 . . .8 . . . "4. . 5'2 


Drifts. 

Length. Diameter. Hollowed. No. 
12:Linches1:1. . . . 6€5 . . . . 1 

10 ho УБ а деј 1 es ме КВ 

оо PEE у уу ив 
6*8 а 11.» . Solid’. . . . 4 

9:8 ,, "Ө ле т чип vov уш ^а 

3 Pounder vis s Ө т аи Ве Ilo x а 
4 5 9... . боа... . 8 


The rocket is primed with mealed powder, and spirits of wine. 
When complete, the length of the pound rocket is 15} Wades әу. 
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the half-pound 12 inches; the weight of the pound rocket and stick is 
1g Ib. ; and the half-pound, 13 oz. 


Length of sticks for rockets. 
1-Pounder rocket. . 8 feet  Half-pounder. . 6 feet 4 inches. 


Star compositions, 
No. 1. 
Saltpetre, pulverized. . 818. | Isinglass, dissolved . 34 oz. 
Sulphur, sublimated. . 21b. Vinegar. . . . «1 quait, 
Antimony, pounded . . 21. | Spiritsofwine . . 1 pint, 


2. White stars. Mealed powder, 4 oz.; saltpetre, 12 oz. ; sulphur 
vivum, 6 oz.; oil of spike, 2 oz.; camphor, 5 ов, 

8. Blue stars. Mealed powder, 8 oz.; saltpetre, 4 oz.; sulphur, 
2 02.3 spirits of wine, 2 oz. ; oil of spike, 2 oz. 

4. Brilliant stars, Saltpetre, 3$ oz.; sulphur, 14 oz.; meeled 
powder, $ oz., worked up with spirits of wine. 

5, Common stars. Saltpetre, 1 №. ; sulphur, 4 oz. ; antimony, 48 oz. ; 
isinglass, $ oz. ; camphor, $ oz, ; spirits of wine, $ oz. 

6. Tailed stars, Mealed powder, З oz.; sulphur, 2 oz. ; saltpetre, 
1 oz. ; charcoal, coarsely ground, $ ог. 

7. Drove stars. Saltpetre, 1 1b. ; antimony, 4 oz.; sulphur, 8 oz. 

8. Fixed pointed stars, Saltpetre, 8$ oz.; sulphur, 2 oz.; anti- 
mony, 1 oz. 10 drs. 

The dry ingredients are well mixed, and sifted through a hair sieve: 
the isinglass dissolved over a fire with vinegar, and the spirits of wine 
afterwards added, and with which the dry composition is thoroughly 
mixed. It is then formed on moulds, and a hole is left in the middle 
to assist its ignition, Thirty-six stars are put in a 1-pounder, and 
twenty-two in a half-pounder rocket. 

A great variety of figures may be represented in the air by attach- 
ing to a large rocket several small rockets, or small cases filled with 
the composition; or serpents may be attached to the rocket by means 
of packthread, 


SALTPETRE, PULVERIZED, 


Sixteen pounds of refined lakepetre are put into a copper vessel, to 
which four quarts of water are added. It is placed over a charcoal 
fire to boil; as the water evaporates it is well stirred with copper-shod 
spatulas, or paddles, occasionally taking it off the fire until the evapora- 
tion ceases; and when brought to a fine powder it is sifted through a 
hair sieve, and spread on paper to cool. 


To extract saltpetre from damaged gunpowder, 


Dissolve the powder in warm water, filter the solution through fine 
linen bags, and then evaporate the water by boiling it, until the solu- 
tion is of sufficient strength to crystallize, 
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SERPENTS, OR SQUIBS, 


The case is made by rolling stout cartridge paper in slips of 6 or 8 
inches in breadth three times round a former, and pasting down the 
last fold. Тһе case, having been choked at one end, is filled about 
two-thirds with the composition, and a small piece of paper is 
inserted, over which powder is placed, and this end is secured with 
twine, At the other extremity, moist powder with touch-paper is 
inserted. To introduce the composition into the case, a funnel, and 
wire are used, the wire being pressed hard down upon the com- 
position, 


Composition. 
1. lb. oz 2. lb. oz. з. Ib, 02, ; 
Mealed powder 1 8 — 10 .. 10 
Charcoal . . 4 — 1 — i 12 
Sulphur . . 1 "P : 
Saltpetre . . 3 IA 1 


SHELLS, OR AERIAL GLOBES. 
These globes are made of wood, and their thickness is equal to abont 
a twelfth part of their diameters. The usual charge is an ounce of 
powder for a shell of 4 lb. weight, and 2 ounces for a shell of 8 lb, 
They may be fired from any mortars that have not a chamber, 


To form the shell. 
Two wooden hemispheres (with a fuze hole) are joined firmly to- 
gether, enclosing stars, squibs, rain, &c. A small quantity of powder 
is inserted to explode the shell, by means of a fuze. 


SHOWERS OF FIRE, OR CASCADES, 


Make а case $ an inch in diameter, the thickness of paper being about 
ith of an inch, Stop up оце end with clay. Drive it with the com- 
position firmly with a drift and mallet, a ladleful at a time. These 
cases must be fixed on a frame with leaders, to be fired simultaneously. 

Compositions, 

Chinese fire, Mealed powder, 1 1b. ; saltpetre, 2 о2.; iron filings, 
very fine, 8 oz.; charcoal, very fine, 5 oz. 

Ancient fire. Mealed powder, 115.; charcoal, 2 oz. 

Brilliant fire. Mealed powder, 1 1Ъ.; iron filings, 4 oz. 

The Chinese fire is the best of the above compositions, 

The charcoal, and iron filings ought to pass through a 60 mesh 
sieve. 


SPUR FIRE, 

Compositions. 
1. lb. oz. 2. 1. oz. 
Saltpetre . . . . 4 8 ec. 5.55.1 8 
Sulphur . . . .20 м ow. А % 


Lamp black, . . . 1 8: v^ gue e ues. UN 
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The saltpetre, and sulphur must be first ‘sifted together, and then 
put into a marble mortar with the lampblack. These ingredients 
must be thoroughly mixed with a wooden pestle. The composition, if 
rubbed too much, will be too fierce, and ly show any stars; and 
on the contrary, when not, mixed enough, will be too weak, and throw 
out an obscure smoke, and lumps of dross without any stars, This 
composition is generally rammed in 1, or 2 ounce cases, about five, or 
six inches long, but not driven very hard. Cases filled with spur fire 
may be used in rooms without any danger of setting fire to the floor- 
ing, and some of them being placed round a transparent pyramid of 
paper, and fired in a large room, make а very pretty appearance. 


BUNS, OR WHEELS, FIXED AND MOVEABLE, 


None of the pyrotechnic inventions can be applied with so much 
success in artificial fireworks, as suns, or wheels, of which there are 
two kinds, fixed, and revolving. 


FIXED SUNS, 


Construct a circular piece of wood, into the circumference of which 
screw 12 or 15 pieces in the form of radii, and to these attach jets of 
fire, the mouth of each of which must be towards the circumference of 
the frame; and leaders being affixed to all the jets, they will, when 
ignited, produce the appearance of a radiated sun, The wheel is fixed 
vertically. The jets may be arranged so as to cross each other in an 
angular manner, in which case a star, or cross of Майа will be formed. 
To produce a very brilliant effect, these suns may be made with several 
rows of jets, 


REVOLVING SUNS, 


Provide a wooden wheel of the requisite size, and bring it into per- 
fect equilibrium round its centre, in order that the least effort may 
make it turn round. Attach to the circumference of it jets placed in 
the direction of the circumference ; and affix leaders of match to com- 
municate the fire from jet to jet, according as may be required. When 
fire is applied to one of the jets, the recoil will immediately cause the 
wheel to revolve, unless it should be too ponderous or large : therefore, 
when these suns are intended to be of a considerable size, that is, when 
they consist of twenty jets, fire must be communicated at the same 
time to the Ist, 6th, 11th, and 16th, from which it will proceed to the 
2nd, 7th, 12th, and 17th, and so оп. Four jets will thus make the 
wheel revolve rapidly. If two similar suns be placed one behind the 
other, and be made to turn round in a contrary direction, they will 
produce a very brilliant cross бге, 
For a sun 5 feet in diameter, the cases should be & oz, filled about 
10 inches in length with composition, 
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Compositions. 
Slow fire, Dead fire. Brilliant fire. 
05. 07. ^ lb. oz. 
Saltpetre. . . .-4 |Saltpetre. . . . 14 | Mealed powder. 6 0 
Sulphur . . . 2 | Sulpbur. . . 4 |BSalpetre. . . 8 
Mealed powder. . 14 Lapis Calemanaris + Sulphur. . . 2 
Antimony . . . Д | Ironsand . . 12 
Illumination fire, Golden colour. Red Chinese fire. 
Jb. oz. lb. oz. lb. ог. 
Saltpetre. . . 1 0 | Mealed powder. 1 0 | Mealed powder. 1 0 
Sulphur. . . 8 very good 2 | Запрешв. . . 1 0 
Mealed powder . 6 Charcoal. . . 4 
Sulphur. . . 4 
Tron sand, 2nd 14 
апа 3rd order i 
White Chinese fire. Grey colour, 

1b. oz. lb. ох, 

Mealed powder . . . . 1 0 | Mealed powder. . . . 1 0 
Saltpetre. . . . . . 1 OjSaltptie. . . . . . 4 

Sulphur . . . . . . 8 | Sulphur. . ,. . . . 2 
Iron sand, 2nd & 3rd order 14 | Charcoal. . . . . . 1 


Four ounce cases will he required for wheels of 14, or 16 inches; if 
the wheels are larger, 8 oz., llb., or even 2 lb, cases will be re- 
uired, 
: The Chinese compositions are intended for cases of nine-tenths of an 
inch interior diameter, but they will be found to answer for cases as 
low as four ounces, 
TOUCH PAPER. 


Dissolve saltpetre in water ; more or less оҒ the saltpetre, according 
ав the paper is to burn fast, or slow: then Фр into the solution blue 
paper, which, when well saturated, take out, and dry for use. Тһе 
touch paper must be cut into slips, placed once round the mouth of the 
firework, and the end of the paper outside the case should be twisted 
to a point. 

WHEELS, PIN, OR CATHERINE. 


The pipe, or case is made on a long wire former, about three- 
sixteenths of an inch in diameter, into which the composition is poured 
through a funnel, and shaken down. Тһе case is then rolled round a 
small circle of wood about one inch in diameter, and not more than 
half an inch thick, with a hole through the centre of it for a nail, or 
pin. One end of the case is to be pasted round the wood, and each 
half turn of it secured with sealing-wax, or a strip of paper pasted 
across the wheel, The end is then primed. 


Mealed powder, 12 oz, ; saltpetre, 3 oz. ; sulphur, 1} oz. 


Two ounces of iron sand, or camphor, may be added, vox ЗА sts 
better without either, 
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PART XIII. 
MATHEMATICS. 


Mathematics is the science which treats of all kinds of quantity 
whatever, that can be numbered, or measured. 

Arithmetic is that part which treats of numbering. 

Fractions treat of broken numbers, or parts of numbers, 

Algebra is the art of computing by symbols. 

In this science, quantities of all kinds are represented by the letters 
of the alphabet. е 

Geometry is the science relating to measurement, Ву the assist- 

ance of geometry, engineers, &c., conduct all their works, take the 
distances of places, and the measure of inaccessible objects, бс, 

Characters, marks, or signs, which are used in arithmetic, and 
algebra, to denote several of the operations, and propositions ; 


+ signifies plus or addition, — minus, or subtraction, 
X ,» multiplication, = division, 
бю: proportion, — equality, А/ square root, 
қУ/ cube root, 43 denotes that 4 is to be squared. 


43 denotes that 4 is to be cubed, 


TABLES OF WEIGHTS, AND MEASURES. 


TROY WEIGHT. 
24 grains . 1 pennyweight. 
480 . . . 20. . . . . ounce. 
5760 . . .240. . . . . 12 . . . . 1 pound, 


AVOIRDUPOIS WEIGHT. 
16 drams 1 ounce, 


256 . . 16 . . 1pound. 

7168 . . 448 . . 28 . . 1 quarter, 

28672 . 1792 . 112 . . 4 . . 1 hundred weight. 
573440 . 85810 . 2240 . .80 . .20 . . . Lton 


Жойе.--14 pounds = 1 stone; 2 stones = 1 quarter. 
1 lb. Avoirdupois weight = 14 oz, 11 Awts, УА ete. Troy, 
loz dito ....-.. Wats. BY, 
5 іш, dito ....-.. TERM d. 
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APOTHECARIES’ WEIGHT. 


20 grains . 1 scruple, 
6... . 
480 . . . 24. . . 8. . . 1 ounce. 


5760 . . 


WEIGHTS. 


To find the weight, for tonnage. 
Cattle— 
Divide the number by 3, for weight in tons, 
Sheep . . . Average 60 Ib, each. 
Divide by 33, for weight in tons, 
Pigs . . . Average 801b. 
Divide by 15, for tons. [ 


Beer, or Ale— 
Barrel . . . . . Sf ewt, 
Hogshead . . . . бфеже, 


Oats. . . Sack. . Я 24 stone. 
Divide quarters by 5, for tons, 


Rum— 
Divide gallons by 224, for tons. 


Wine . . Cask, . . ... © 12 cwt. 


HAY, AND STRAW, 
. . 36 trusses, 
. 56 pounds, 
18 hundred weight. 


llad . . . — 
я ) | $ GO pounds. 


1 truss of old Hay . . . 
1 load of do. do. . . 
1 truss of new Hay. . 

. 19 cwt. 32 Ib. 


1 load of do. do. 5 
. 86 pounds. 


1 truss of Straw . . 
1 load of do. 5 . . 11 cwt. 64 Ib, 
1 cubic yard of New Hay weighs 20. 6 stone. 

1 Do. ofOMish do . . 8 до. 

1 Do. of Old do. . . 9 до. 


Rule for ascertaining the weight of Hay. 

Measure the length, and breadth of the stack; then take its height 
from the ground to the eaves, and add to this last one-third of 
the height from the eaves to the top: Multiply the length by the 
breadth, and the product by the height, all expressed in feet; divide 
the amount by 27, to find the cubic yards, which multiply by the 
number of stones supposed to be in a cubic yard, and you have the 
weight in stones. (Vide for going Table.) For example, suppose a stack 
to be 60 feet in length, 30 in breadth, 12 in height from the ground to 
the eaves, and 9 (the third of which is three) from the eavesto Lhe Қадр, 
then 60x 30 х 15=27000 ; 2100-41 = 0994 БМ AWD RS ше 
stones of old hay, ` 
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LONG MEASURE. 


20. 1 yard. 
198 . . 164. . 5%. . 1 pole, perch, or rod. 
7920 . . 660 . .220 . . 40 . . 1 furlong. 
63360 . . 5280 . 1760 . . 320 . .8. . . mile 


LAND MEASURE (Length). 


7-92 inches . . . . . . Ilik. 
100 links, or 22 yards . . . 1 chain. 
80 chains . . . . . . lmile. 
69:121 mile; . . . . . . 1 geographical degree. 


LAND MEASURE (Surface, or Superficial). 


62-7264 square inches . • 1 square link. 
625 square links. . . 1 square pole, or perch. 
10000 square links... . 1 square chain, 
2500 square links. . . 1 square rood, or pole. 
10 square chains . . square acre, 
100000 square links. . . . 1 square acre, 


NAUTICAL MEASURE. 
1 nautical mile. . . 6082°66 feet. 
3 miles . . . . 
20 leagues " 


. = d 1 degree. 
360 degrees. . . 


the earth’s circumference, 


. 


SQUARE MEASURE. 
144 s. inches 18. foot. 
1296 . . .9. . 18 yard. 
39904 . . 2704. . 30}. . 18, pole, 
1568160 . .10890 . 1210 . .40 . . 1 rood. 
6272640 . .43500 . 4840 . .160 . . 4. . lacre 


CUBIC MEASURE (Measure of solidity). 

1728 cubic inches . . . . 1 cubic foot. 

27 cubic feet. . . . . 1 cubic yard. 
Note—A cubic foot is equal to 2200 cylindrical inches, or 3300 spherical 

inches, or 6600 conical inches. 
Timber. 
40 feet of round, and 50 feet of hewn timber make 1 Ton; 16 cubic 
feet make 1 Foot of wood ; 8 feet of wood make 1 Cord. 


Water. 
Maximum density 42 deg. Fahrenheit, 
1 cubic foot of water . . . . S% imperial gallons, 
—X ӛз, 


1 cylindric foot до. . . · • 
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1 cubic foot  . . . . . . weighs 62°5 1b. avoirdupois, 
1 cylindric do.. . . e . до. 49:1 
1 lineal do. (1 inch square) . « do, “484 
12-2 imperial gailons. . . . weigh 1 cwt. 
224 do, 0. . « do, 1 ton, 
1.8 cubic feet . . . . . . до. Тм 
35:84 do. . . . . . . до. 1 ton. 


MEASURES OF CAPACITY. 
694 cubic in, . 2 pints 1 quart. 
2771 . . .8 . 4. . Igalln. 
5544 . . 16 . 8. . 2. . Ipek 
22184 . . 64 .32. . 8. . 4. . 1 bushel, 
104 cubic ft. 512 .256. „6+. . 32. . 8. 1 quarter, 


FRENCH MEASURES, 


English English 

cubic inches. feet. 

Ме. . . “06103 | Metre . . 3:281 
Centilitre . . . “61098 ә French feet, 3:07844 

Decitre . . . 6:10279 | Millimetre. . . *03937 

Litre, or cubic deci- Centimetre. . . “39371 

metre . . . 61:02791 | Decimetre . . . 3:93708 

Decalitre . . 610:27900 | Мене . . . . 39-37079 

Hectolitre. . . 6102:79000 | Decametre . . . 393:70790 

Kylolitre . . 61027-90000 | Hectometre . . 3937-07900 


Myrialitre. . 610279:00000 | Kilometre . . || 39370-79000 
1 litre is nearly 2] wine pints. Myriametre, . 393707-90000 
1 kilolitre 1 tun 123 wine gallons, | 8 kilometres are nearly 5 miles, 
1 stere, or cubic metre. 35°3171 | 1 inch is *0254 metre. 

100 feet are nearly 30*5 metres, 


FRENCH WEIGHTS, 
The gramme is the unit, equal to 15:44 Grains, Troy measure. 


1 Milligramme = “0154 grain. 1 Hectogramme — 10 decagrammes. 
1Centigramme = 10 milligrammes. | 1 Kilogramme = 10 hectogrammes, 

1 Décigramme = 10 centigrammes. | 1 Myriagramme = 10 kilogrammes. 

1 Gramme = l0decigrammes. | 1 Quintal = 10myriagrammes. 
1 Decagramme = 10 grammes. 1 Millier or bar — 100 quintals — 


19 tons, 16 cwt., 3 qrs., 124 lbs, 


Note.—-The livre usuel = 500 grammes; the once = 31:3 grammes = 
1 oz. 14 4гв.; the ponce = 2:77 centimètres; the pied = 3:33 décimétres; 
the aune = 12 décimétres; Ше toise = ? metrès; the litron usuel = 62:45 
English cubic inches, Deca means 10 times, and Deci див of; ; hecto, 100 
times, and centi (уй of; kilo, 1000 times, and mille ДФ of; тупа means 
10,000 times. 
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ARITHMETIC. 


REDUCTION. 


Reduction is the method of converting numbers from one name, or 
denomination to another: or the method of finding the value ofa 
quantity in terms of some other higher, or lower quantity. 


To reduce from а higher to a lower denomination. 


Еще. — Multiply the given 
number by as many of the lower 
denomination as make one of the 
greater;* adding to the product 
as many of the lower denomina- 
tion as are expressed in the given 
sum. 


ж Vide Tables of Weights, and 
Measures. 


Example—In £6 153. 5d., 
how many pence? 
£ 


. 8. d. 
6 15 5 
20 
185 
12 


1625 Answer. 


To convert from a lower to a higher denomination, 


Rule.—Divide the given num- 
ber by as many of the lower deno- 
mination as are required to make 


Example. — Convert 1625 
pence into pounds, shillings, and 
репсе, 


one of Ше greater.* Should there 12) 1625 pence 
be any remainder, it will be of — 
the same denomination as the 2/0) 13/5 5 


dividend, ——— 
£6 155. 54. Answer. 
* Vide Tables of Weights, and 

Measures. 


THE RULE OF THREE, OR SIMPLE PROPORTION. 


It is called the Rule of Three because three numbers are given to 
find a fourth. It is also called Simple Proportion, because the 156 
term bears the same proportion to the 2nd, as the 3rd does to the 4th. 
Of the three given numbers, two of them are always of the same 
kind, or name, and are to be the Ist, and 2nd terms of the question ; 
the 3rd number is always of the same name, or kind as the 4th, or 
answer sought; and in stating the question it is always to be made 
the 3rd term. If the answer will be greater than the 3rd term, place 
the least of the other two given quantities for the 156 term; but if the 
answer will be /ess than the 3rd term, put the greater of the two 
numbers, or quantities, for the 156 term, 


Rule.—State the question according to the above directions, and 
multiply the 2nd and 3rd terms together, and divide this product by 
the Ist, for the 4th term, or answer sought. SA 

If the Ist and 2nd terms are not of the same Aenomination, Qey 
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must be reduced to it; and if the third term в а compound number 
it must be reduced to its lowest denomination before the multiplication, 
or division of the term takes place, 

Note 1.—The operation may frequently be considerably abridged, 
by dividing the 1st and 2nd, or the 1st and 3rd terms, by any number 
which will exactly divide them, afterwards using the quotients, instead 
of the numbers themselves,* 

Example.—1f 2 tons of iron for ordnance cost £40, how many tons 
may be bought for £360? 


As £40 : £360 :: 2 tons : 18 tons, 
(Thus 260 x 2) -- 40=18. The Answer, 


*Orthus9 x 2 — 18, The Answer. 


Note 2.—A concise method of ascertaining the Annual amount of а 
daily sum of money. 

Rule.—Bring the daily sum into pence, and then add together as 
many pounds, half pounds, groats and pence, as there are pence in 
the daily sum, for the amount required. For leap year, add the rate 
for one day. 

Example.—Required the annual amount of 2s, 64. per diem. 


£. s. d. 

28, 6d, = 30d. 30pouds . . . 30 0 0 
30 half punds . . 15 0 0 

30 groats . . . 010 0 

30 pence. . . . 026 
Annualamount(365)days . . . £45 12 6 


Note 3.—To find the amount of any number of days’ pay, the daily 
rate (under twenty shillings) being given. 


The price of any article being given, the value of any number may 


be ascertained in a similar manner. 

Rule 1. When the rate (or 
price) is an even number, multiply 
the given number by half of the 
rate; double the first figure to 
the right hand for the shillings, 
the remainder of the product will 
be pounds, 

Rule 2. When the price is 
an odd number, find for the 
greatest number as before, to 
which add one-twentieth of the 
given number for the odd shil- 
ling. 


Example. Required the amount 
of 243 days’ pay, аб 48. рег 
Фет. 

іс 2 24. 
2 
#48 128, Answer. 

Example. What is the price of 

566 pairs of shoes, at 7s. per pair. 
5 


66 2/0) 56/6 
3 
— 28 6 
169 163, 
98 6 


£198 93. Answer. 
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FRACTIONS, 


А fraction is a quantity which expresses a part, or parts of a unit, 
i integer, It is denoted by two numbers placed with a line between 
them. 

А simple fraction consists of two numbers, called the numerator and 
denominator; thus, 3 numerator. 


А 5 denominator. 

The Denominator is placed below Ше numerator, and expresses Ше 
number of equal parts into which the integer is divided, 

The Numerator expresses the number of parts of the broken unit, ог 
integer; or shows how many of the parts of the unit are expressed by 
& fraction, 

A Compound fraction is a fraction of a fraction, as 3 of $. 

A Mixed number consists of a whole number with a fraction annexed 
to it, as 43. 

An Improper fraction has the numerator greater than the denomina- 
tor, as §. 


REDUCTION OF FRACTIONS 
is bringing them from one denomination to another. 
To reduce a fraction to tts lowest terms. 

Rule.—Divide the numerator, and the denominator, by any number 
that exactly divides them, and the quotients by any other number, till 
they can be no longer divided by any whole number, when the fraction 
will be in its lowest terms, у 


Example.— Reduce 4032 to its lowest terms. 


Thus, a= EA a EA Answer. 


To reduce an improper fraction to a whole, or mixed number, 
Rule.—Divide the numerator by Example.—Reduce WS ша 
the denominator, the quotient will | whole, or mixed number, 


be the whole number; and the 12)114 
remainder (if any) the numerator 
of the fraction, having the divisor 9% Answer, 


for the denominator. 


To reduce a mixed number to an improper fraction. 
Rule.—Multiply the whole Example.—Reduce 178 to an 
number by the denominator, and | improper fraction. 


add the numerator to the product, 17% 

under which place the given deno- 8 

minator, — 
141 
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То reduce а compound fraction to a simple fraction. 


Rule, —Multiply all the numerators together for the numerator, and 
all the denominators for the denominator. 

Ezample.— Reduce 3 of } of $ of 9 to a simple fraction. 

Numerators 3х1х1х9 27 9 
--------- Answer. 

Denominators 8x6x2x1 96 32 

To reduce fractions of different denominators to equivalent 
fractions, having a common denominator, 

Rule.—Multiply each numerator by all the denominators except Из 
own Гог the new numerator, and multiply all the denominators together, 
bringing them to a common denominator.* 


Example.— Кейисе 3, $, and $ to fractions, having a common deno- 
minator, 


3x3x5= 45 
2х8х5= 80 
4x8x3= 96 


8x3x5=120 Answer, %, Ву, and 6. 


ADDITION OF FRACTIONS. 

Rule.—Bring compound fractions 40 simple fractions; reduce all the 
fractions to a common denominator, then add all the numerators 
together, and place their sum over the common denominator, When 
mixed numbers are given, find the sum of the fractions, to which add 
the whole numbers. 


Ехатр!е.--А9д together $, $, and 64. 
5x4x2=40 
3x6x2=36 пи = 84. 
1х6х4=24 or, by cancelling, and dividing, + 
6X4X2=48 B+ R+G+6=8h. Answer, 


SUBTRACTION OF FRACTIONS. 


Rule.—Prepare the quantities, as in addition of fractions. Place the 
less quantity under the greater. Subtract the lower numerator from 
the upper ; under the remainder write the common denominator, and, 
if there be whole numbers, find their difference as in gimple subtrac- 
tion. 

Example.—From 54$ ог 544 
Take 25% ог 25% 


298 or 294. Answer, 


ж In reducing fractions to а common denominator, and іп multiplication of 
fractions, the work шау be considerably diminished by cancelling any figuxes, 
which are in all the multiples; or by dividing a figure in each of Laem dy ang 
figure which can divide all without any remainder. 

7 See Note, above. А 


826 DECIMALS. [PART хш, 


MULTIPLICATION OF FRACTIONS. 


Rule.—Reduce mixed numbers to equivalent fractions; then 
multiply all the numerators together for a numerator, and all the 
denominators together for a denominator, which will give the product 
required. 


Example.— Multiply $, 3, and 24 together, 
хіх (24 ог) 8 =. Answer. 


DIVISION OF FRACTIONS. 


Rule.— Prepare the fractions, as for multiplication ; then divide the 
numerator by the numerator, and the denominator by the denominator, 
if they will exactly divide; but if they will not do so, then invert the 
terms of the divisor, and multiply the dividend by it, as іп multiplica- 
tion. 


Example.—Divide by 43. 
В + (44 or) + |. Answer, 


RULE OF THREE IN FRACTIONS. 


Rule.—State the terms, as directed in “ Simple proportion ;” reduce 
them (if necessary) to improper, or simple fractions, and the £wo first 
to the same denomination. Then multiply together the second and 
third terms, and the first with its parts inverted, as in division, for the 
answer. 


Example,—tf 41 cwt. of sugar cost £193, how much may be bought 
for £593? 

Аз 191: 593 :: 41: 

Or, 1399 : $52 :: Y: 123. Answer. 

ту х 1171 x 4 = 680106 = 123 су. 


DECIMALS. 


A decimal fraction is that which has for its denominator an unit (1), 
with as many ciphers annexed as the numerator has places; and it is 
usually expressed by setting down the numerator only with a point 
before it, on the left hand. Thus, р is *5; 7518 "29; 735, is -025; 
ciphers being prefired, to make up as many places as are required by 
the ciphers in the denominator. 

A mixed number is made up of a whole number with some decimal 
fraction, the one being separated from the other by a point, thus 3:25 
is the same as 3,33, or #23. 

Ciphers on the right hand of decimals make no alteration in their 
value; for "5, "50, "500 are decimals having all the same value, each 
being = jy. But when they are placed on the Ve hand, they decrease 

the value in а tenfold proportion; thus, “51 Да Wot, “Vd is I 
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ADDITION OF DECIMALS, 


Rule.—Set the numbers under each other, according to the value of 
their places, in which state the decimal separating points will all stand 
exactly under each other, Then beginning at the right hand, add up 
all the columns of numbers as in integers, and point off as many places 
for decimals as are in the greatest number of decimal places in any of 
the lines that are added; or place the point directly below all the other 
points. 

Example.— Required the sum of 29:0146, 3146" 5, 14°16, and 165. 


29-0146 
3146°5 
14°16 
165: 


Answer 3354°6746 


SUBTRACTION ОЕ DECIMALS. 


Rule.— Place the numbers under each other according to the value of 
their places. Then, beginning at the right hand, subtract as in whole 
numbers, and point off the decimals, as in addition, 

Example.—Subtract 4* 90142 from 214:81. 


214°81 
4°90142 


Answer 209:90858 


MULTIPLICATION OF DECIMALS. 

Rule.— Place the factors, and multiply them together, the same as if 
they were whole numbers. Тһеп point off in the product just as many 
places of decimals as there are decimals in both the factors. But, if 
there be not so many figures in the product, prefix ciphers to supply 
the deficiency.* 

Example,—Multiply 32:108 by 2:5. 


32*108 
2:5 


160540 
64216 


80-2700 Answer. 


* To multiply decimals by 1, with any number of ciphers, as 10, 100, &с.— 
This is done rs only removing ‘the decimal point so many places farther —— 
right and, as there are ciphers in the multiplier, anà subigining, Owner. 

п . 
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DIVISION OF DECIMALS. 


Rule.—Divide as in whole numbers, and point off in the quotient as 
many places for decimals as the decimal places in the dividend exceed 
those in the divisor, When the decimal places of the quotient are not 
so many as the above rule requires, the deficiency is to be supplied by 
prefixing ciphers, When there is a remainder after the division, or 
when the decimal places in the divisor are more than those in the divi- 
dend, then ciphers may be annexed to the dividend, and the quotient 
carried on as far as required. 


Example.—Divide 234-7059 by 64-95. 


64°25)234°7052(3°65 Answer. 
19275 


41955 
88550 


34052 
32125 


1927 Remainder. 


REDUCTION OF DECIMALS. 
To reduce a vulgar fraction to its equivalent decimal, 


Rule.—Divide the numerator by the denominator, as in Division of 
Decimals, annexing ciphers to the numerator as far as necessary: and 
the quotient will be the decimal required, 

Example.—Reduce Д to a decimal. 
24 = 4 х 6. Then 4)T 


61:75 


*291666, &c., Апзшег. 


To find the value of а desimal, in terms of the inferior 
denominations. 

Rule—Multiply the decimal by the number of parts in the next 
lower denomination, and cut off as many places to the right hand for 
а remainder, as there are places in the given decimal, Multiply that 
remainder by the parts in the next lower denomination, again cutting 
off for another remainder as before, Proceed in the same manner 
through all the parts of the integer, then the severa denominations, 

separated on the left hand, will make up the answer, 
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Example.—What в Ше value of “775 pounds sterling ? 


“715 
20 


Shillings 15" 500 
12 


Pence 6*000 Answer 15s, 64. 


To convert integers, or decimals, to equivalent decimals of 
higher denominations. 
Rule.—Divide by the number of parts in the next higher denomina- 
tion, continuing the operation to as many higher denominations as may 
be necessary. 


When there are several numbers, all to be converted to the decimal 
of the highest— 

Set the given numbers directly under each other for dividends, pro- 
ceeding from the lowest to the highest; opposite to each dividend, on 
the left hand, place such a number for a divisor as will bring it to the 
next higher name. Begin at the uppermost, and perform all the 
divisions, placing the quotient of each division, as decimal parts, on 
the right hand of the dividend next below it; so shall the last quotient 
be the decimal required. 


Ezample.—Convert 15s, 984. to the decimal of a pound sterling. 


4] 8: 
12] #:75 
20 | 15:8125 


£°790625 Answer. ` 


Example.—Convert 1 dwt. to the decimal of а pound, Troy weight. 
20) 


12):05 oz, 


*004166 1b., &c., Answer. 


RULE OF THREE IN DECIMALS. 


Rule.—Prepare the terms, by reducing the fractions to decimals; 
compound numbers to decimals of the higher denominations, or in- 
tegers of the lower; also the first, and second terms to the same 
name. Then multiply, and divide, as in the Rule of Three, in wads 
numbers, 
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Erample.—Yf j of а yard of cloth cost £3, what will $ of a yard 
cost? 


yd. yd. 2. ad 
3 ='375 Аз 875 : 73125 :: "4 : "333 &e, or 6 8 
4 
ҙ-:4 •375)- 12500 (*3333 &с, 
1125 20 
в = '3215 1250s, 6- 666 &c. 
1125 12 
Answer, 6з. 84. 1254. 1-999 &c. nearly 84, 
DUODECIMALS, 


By Duodecimals, artificers, &c., compute the content of their works, 
" Rule, —Set down the two dimensions to be multiplied together one 
under the other, so that feet may stand under feet, inches under 
inches, &c, 

Multiply each term in the multiplicand, beginning at the lowest, by 
the feet in the multiplier, and set the result of each straight under its 
corresponding term, observing to carry 1 for every 12, from the inches 
to the feet. In like manner multiply all the multiplicand by the 
inches, and parts of the multiplier, and set the result of each term one 
place removed to the right hand of those in the multiplicand : omit- 
ting, however, what is below parts of inches, only carrying to these 
the proper number of units from the lowest denominations, Or, instead 
of multiplying by the iuches, take such part of the multiplicand ав those 
are of a foot. 

Then add the two lines together for the content required. 


Example.— Multiply 14 feet 9 inches, by 4 feet 6 inches, 
ft. in. 
14 9 
4 6 


66 44 Answer. 


INVOLUTION. 


Involution is the raising of powers from any given number, as a 


root. 
A Power is a quantity produced by multiplying any geen number, 
called the Root, a certain number of times continually wy iaat, 
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Thus, 2 x 2—4, the 2nd power, or square of 2, expressed thus, 22. 

The index, or exponent of a power is the number denoting the 
height, or degree of that power, 

Thus, 2 is the index of the 2nd power, 


Powers that are to Бе raised, are usually denoted by placing the 
index above the root, or first power. 


Thus, 23 = 4, the second power of 2, 


Example.—What is the 2nd power of 45? 
45 x 45 = 2025 Answer. 


EVOLUTION. 


Evolution is the reverse of Involution, being the extracting, or finding 
the rdots of any given powers, ог numbers. 

The Root of any number, or power, is such a number as being 
multiplied into itself а certain number of times, will produce that 

wer, 

P Thus, 2 is the square root, or second root of 4, because, 22=2x2=4; 
and 3 is the cube root, or third root of 27. But there are many 
numbers of which a proposed root can never be exactly found; 
by means of decimals, however, the root may be very nearly ascer- 
tained, 

Any power of a given number, or root, may be found exactly by 
multiplying the number continually into itself. 

Those roots which only approximate are called Surd roots; but 
those which can be found, quite exactly, are called Rational roots. 
Thus, the square root of З is а surd root, but the square root of 4 is a 
rational root, being equal to 2; also the cube root of 8 is rational, 
being equal to 2, but the cube root of 9 is surd, or irrational. Roots 
are sometimes denoted by writing the character 4/ before the power 
with the index of the root against it. Thus, the 3rd, or cube root of 
20 is expressed by АУ 20. When the power is expressed by several 
numbers with the sign + or — between them, a line is drawn from 
the top of the sign over all the parts of it; thus the cube (or third) 
root of 45 — 12 is «У 45 — 12 or thus АУ (45—12). 


TO EXTRACT THE SQUARE ROOT. 


Rule.—Divide the given number into periods of two figures each, 
by setting a point over the place of units, and another over the place 
of hundreds, and so on over every second figure, both to the left hand 
in integers, and right hand in decimals. Find the greatest square in 
the first period on the left hand, and set its root on the right hand of 
the given number, after the manner of the quotient figure in division. 
Subtract the square thus found from the said period, and to Nee 
remainder annex the two figures of the next following, penod SS > 
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dividend. Double* the root above mentioned for а divisor, and find 
how often it is contained in the said dividend, exclusive of its right- 
hand figure; and set that quotient figure both in the quotient and 
divisor. Multiply the whole augmented divisor by this last quotient 
figure, and subtract the product from the said dividend, bringing down 
to it the next period of the given number, for а new dividend. 
Repeat the same process over again—viz., find another new divisor, by 
doubling all the figures now found in the root; from which, and the 
last dividend find the next figure of the root as before; and so ou 
through all the periods to the last. 


To extract the square root of a fraction, or mized number. 
Reduce the fraction to a decimal, and extract its root. 
` Mixed numbers may be either reduced to improper fractiens, and the 


root extracted; or the fraction may be reduced to a decimal, then 
joined to the integer, and the root of the whole extracted. • 


Example.—To find the square root of 29506624; and 17• 3056. 


29506624 (5432 The Root. 17°3056 (4:16 The Root, 
25 16 
104 | 450 81 | 130 
4 | 416 i| 81 
1083 | 3466 826 | 4956 
3 | 3249 6 | 4956 


10862 | 217124 
2 


21724 


TO EXTRACT THE CUBE ROOT. 


Rule 1.—By trials, or by the table of roots (tide page 334), take 
the nearest rational cube to the given number, whether it be greater, 
or less, and call it the assumed cube, 


2.—Then (by the Rule of Three), 


Ав the sum of the given number, and double the assumed cube, is 
to the sum of the assumed cube, and double the given number, so is 
the root of the assumed cube, to the root required, nearly. 


8.--Ог, as the first sum, 


is to the difference of the given, and assumed cube, 
во is the assumed root, 
to the difference of the roots, nearly. 
* The best way of doubling the root to form the new divisor, is by adding 
the last figure always to the last divisor, as appears in the following example. 
After the figures belonging to the given number are all exhausted, the 
operation may be continued into decimals, by adding any number of Perlads of 
ciphers, two in each period. 
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4.—Again, by using, in like manner, the cube of the root last found 
as a new assumed cube, another root will be obtained still nearer. 
Repeat this operation as often as necessary, using always the cube of 
the last-found root, for the assumed root, 


Example.—tTo find the cube root of 21035°8. 

By trials it will be found first, that the root lies between 20, and 
30; and, secondly, between 27, and 28. Taking, therefore, 27, its 
cube is 19683, which will be the assumed cube. Then by No. 2 of 
the Rule, 


19683 21035°8 
2 2 


89366 4207176 
21035:8 19683- 


— 


Ав 60401°8 : 61754:6 :: 27: 27°6047 the Root, nearly, 


Again, for a second operation, the cube of this root is 
21035*318645155832, and the process by Хо, З of the Rule will be 
21035°318645, &c, 
2 


——— 


42070:687290 21035:8 
210358 21035:318645, &c. 
Аз 63106*43729 : diff. “481355 :: 27:6047: 
: the diff. “000210560 


consequently Ше root required із 27* 604910560 
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TABLE ОЕ SQUARES, CUBES, AND ROOTS, 


1 

| No. Sqr. | Cube. Бат. root, (cube rot ЕҢ 
і 

1! 1-0000000| 1-000000 | 51 — 
| 2 1*4142136| 1-259921 | 52 3-732511: 
3 1:7320508| 1'442250 | 53 8°1562% 
14 2: 0000000) 1'587401 | 54 | 2916 3.779763 
5 | 2:23606801 1:109976.| 55 | 3025| 166375. 3-902953 
6: 2:4494597| 1'817121 || 56 | 3136! 175616) 3°825862 
1! 2:6457513| 1°912933 | 57 | 3249| 185193 1- 3-848801 
8! 2%>244271| 2'000000 | 54 | 3364) 190112) 7-6157731| 3-870877 
9. 3"0000000) 2-040084 | 59 | 3481 205379. 7*6511457| 3:89299 
110 3°1622777| 2°154435 | 60 | 360] 216000) 7-7459667| 3:914%7 
и | 3°3160248| 2'2239к0 | 61 | 3721 2269811 7*8102497| 3-930497 
раз! 3'4641016| 2:289424 | 62 | 3544! 2353281 1-87. 3-957891 
13: 3:6055513| 2:351235 | 63 | 3969) 250047: 3.979057 
14 3'1416574 | 2'41'142 | 64 | 4096; 262144, 4*000000 
15 a «7208331 2'466212 | 65 4225| 274625) 4020736 
| 16 4'0000000| 2*519542 | 66 | 4326 247496! 4*041240 
mium 4*1231066 2:5712*2 | 67 | 4459. 300763 4-061548 
' 18 4-2426407| 2:620741.| 63 | 4624 314432 4-081656 
| 19 4*3588050| 2*66*402/| 69 | 4761, 329509 4'101566 
20 4:4721360| 2-714418|| 70 | 4900] 343000 4*121285 
| 21 4°5825757) 0:158923 | 71 | 5041! 357911) 8:4201498| 4* 140818 
| 22 4'6904158| 2°802039 | 72 | 5184 373248 §*4852814| 4-160168 
| 23 4:7858315 2'к43%67 | 73 | 5329 389017 н:5440037| 4'179339 
24 4*5989795| 2'кк4490 | 74 | 6476 405224) 8-6и732531 4198316 
25 50000000) 2-92401«|| 75 | 5625 421*75| 8'6602540| 4+917163 
| 26 | 6*u990195| 2962496, 76 | 5776. 43-976 8'7177079) 4-235к24 
| 27 571961524! 3'000000 | 77 | 5929! 4960331 87749644) 4-254321 
2з 612015026 3'0365%0 | 79 | 6084) 474552, 8*8317609| 4'272659 
Е 5*3«5164«| 3-072317 | 79 | 6241| 493039) «8481944 4.290541 
30 | 900; 27000) "4770226 2'107232 | #0 | 6400) 512000) 89442718) 4" зомкто 
| 31 | 961 29701) 5-5671644: 3-141341| 81 | 6561| 5314411 90000000) 4326749 
| 32: logi 92764) 5°656*542| 3'174+02 | B2 | 6724] 551364) 8*0653551| 4-3444-1 
| 33 | 10ч9 35937) 5-7445626| 3'207534|| F3 , 6558 571787) 9*1104336| 4-262071 
34 1156 39204 5**309519| 3:239612, #4 7006 592704 9*1651514| 4-379519 
!35 | 1225, 42875) 6-916079s| 3271166. КО | 7225 614125 9:2195445| 4-396830 
| 36 | 1296 46656) 6*0000000| 3'301927 #6 | 7396: 026056) 9'2736185 | 4-414005 
137 | 1360! 50653] 6'0К27625 3-332222, WT | T669| 658503 9:2273791| 4-431047 
33 1444. 54472) 6:1644140| 25361975. КА | 7744) 041472, 9'3408315| 4-447960 
| 29 1521 59219 6- 2449980! 3*397211' 9 | 7921) 704969, 9-4339411) 4+464745 
40 ! 1600 64000) 6-3245553) 3-419952 90 , K100, 720000, 9'4%6%330) 4-4х1405 
41 1641 65021 6:4031242 3-445217) 91 , 8241) 752571 9*6393920| 4-497042 
42 1764, T4088) 6'4н07407, 3'476027 02 к464| TTMGNM| 95916630] 4-514357 
43 | 1849| 70507 675574355" 3:503395|| 93 | K649! 804357 9:6436508| 4-530655 
44 | 1936 85154 663232406, 3-53ü34|| 94 | BXJ6. 230554’ 0:6053597| 4-546236 
45 2025. 91125) 6:7082039| 3-656793. 95 | 9025! 857375) 9*7467943| 4-562903 
46 2116 97336 6'7H23300| 3:5830481 96 | 9216 К<4736 9" 7979590) 4-574x57 
4T , 2209 103423) 6°8556546) 3-601826 97 | 9409 912673 9'KANHSTS| 4'594701 
48 | 2304 110592| 6925232) 3'634241 94 | 9604. 941192 9'8994949| 4-610436 
49 | 2401/117649| 1*0000000| 3'659306 | 99 E 910299, 9-9498744| 4.626065 
50 желек 1:011061%) 3° 9:AU31 Yo умло шљаке 4-641559' 
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PILING OF SHOT, AND SHELL. 


Shot, and shells, are usually piled in horizontal courses, the base 
being either an equilateral triangle, a square, or a rectangle. The tri- 
angular, and square piles terminate each in a single ball, but the rect- 
angular pile finishes in a row of balls. 


To find the number of balls in a complete pile. 


Rule.—Add the three parallel edges together ; then the product of 
one-third of that sum, and of the number of balls in the triangular face, 
will be the number sought, 

Note 1.— Тће parallel edges in a rectangular pile ave the two rows 
То length at the base, and the upper ridge. In the square pile the same, 
except that the upper row is only a single ball. In the triangular pile, 
one side of the base, the single ball at top, and that at the back, are 
considered the parallei edges. 

Note 2.—The number of balls in the triangular face is found by 
multiplying half the number in the breadth at the base, by the number 
in the breadth at the base plus 1. 

Note 3.—In all piles, the breadth of the bottom is equal to the 
number of courses, In the oblong pile the top row is one more than 
the difference between the length, and breadth of the bottom. 

Ехатре.--То find the shot іп a Triangular pile, the bottom row 
consisting of 12 shot. 


12, = „(12 
: ііі 12--2- 6 
М 5% 1 12+1=13 
у — Triangular face 78 
3)14 43 
43 312 
= 52 
Answer 364 


Ехатре.—То find the shot in a Square pile, Ше bottom row con- 
sisting of 12 shot, 


EN" 12 1222= 6 
12 12+1=13 

1 1 8 

— 7 
| я 3)25 8} 
8j 624 

ъ == 26 
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Example.—To find the shot in an Oblong pile, whose base consists of 
18 shot in length, and 12 in breadth. 


18-12-6 18 12--2- 
1 18 12+1=13 
— 7 — — 
7 — 78 
7 3)43 14 
18 14 312 
-- 78 


21 
12 
i 
һа 
m 
м 
© 


18 


Тһе number of balls in а Pile may be found by using the following 
formule, in which let the letter (L) denote the number in the bottom 
row, or the Length ; and (B) the Breadth of the lowest course, 


Triangular pile Lx(L+1)x(L+2) 
б = 

Square pile Lx(L+1) x(2L+1) 
6 


Oblong pile | ВХ(В+1)х(31+1-В) 
6 


By referring to the following Table, the number of Shot in any Pile 
(whose base does not exceed 21) may readily be ascertained, 

Square pile.—Look for the number of shot in the base, in the first 
vertical column on the left hand, and also in the diagonal column; and 
at their angle of meeting will be found the content required, 

Thus, 20 base gives 2870. 


Triangular pile.—Look for the number in the base row in the 
diagonal column, and opposite to it will be found the content, 

Thus, 18 base gives 1140, 

Oblong pile.—Look for the number in the length of the base in the 
vertical column, and the breadth of the base in the diagonal column, and 
at their angle of meeting will be found the content required, ? 

Thus, 17 length, and 12 breadth, gives 1040. 

To find the number of balls іп an Incomplete pile—Compute the 
number in the pile considered as complete ; also the number in the upper 

pile, or part wanting ; and the diflerence between the two piles thus 
found will be the number in the frustum, or incompiedte Whe, 


{ 
— 
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5 өс 1 |618 |887 |869 (066 |соў ве | 802 | её сил (061 v2 |86 £ 
a gop (СТО |099 |2/6 |967 | 05$ 878 | 085 | 212 091 lott |89 |с | 51 
5 тог |21 1909 [оў [се сте | 265 set [ot oot|z9 |2е | 11 
2 өвс |11 _ |988 |068 |925 | 75 | 921 |061 |06 |95 |65101 
8 055 |0т_| 985 | 05 |961 |91 /<11|08 109 |9616 
г: <91|6 _ |705 |891 сет |001 101 |+ |22|8 
051,8 [орт |211 |е |09 |86 054 
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CORDAGE. 

Ropes, cables, and all other descriptions of cordage are distinguished 
by their circumference; thus a two-inch rope means a горе two iuches 
in circumference, 

1. To find the weight of а горе. 

First method.—Multiply the length in fathoms by the square of 
the circumference, and divide the product by 480 for the weight in 
cwts. 

Example.—Required the weight of 110 fathoms of 3-inch горе, 

3x3 x 110= 990, which divided by 480, gives 2 cwt. 7 Ib. Weight 
required. 

Second method.—Divide the square of the circumference by 4, the 
quotient will give the weight, in pounds, per fathom. 

Example.—What is the weight of a 3-inch горе рег fathom 2 

32--4—2] lb. Weight required. 


2. To find the strength of a rope, or the weight # will support. 

First method.—Square the circumference, and divide by 5, for the 
number of tons which it will bear suspended from it.* 

Example.—What weight will 3-inch rope of the best description 
support ? 

3x3 
5 =8= 14 ton, or 4030 lb. Weight required, 
Second method.—Multiply the square of the circumference by 2, the 


product will give the practical weight in сив. that may be lifted by it, 
or about half the breaking weight. $ 


Example,—What number of cwts. may be lifted by а 3-inch 
rope? 
32x2—18 cwt. Weight required, 


The strain, in pounds, а rope will bear safely = girt? x 200 
» , 5 "а cable м » -gir?x120 } nearly. 
CHAINS, 


1. To find the weight of chains, 

The square of the diameter of the link, measured in eighths of inches, 
will give the weight of the chain, per fathom, in pounds, 

Example.—What із the weight per fathom of a 2-inch chain 2 

Z-inch=§; 62=36 lb, Weight per fathom, 

Or, the weights per foot of the chain, multiplied by 24, will give 
the weight per fathom of the chain, nearly, A chain cable with a stay 
across the links will weigh about one-twelfth more than the foregoing 
examples. 

y Ñ i ‘Vest made «өз i 
of раа гр 
rope generally employed. 
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2. To find the weight that may be safely lifted by a chain. 

Divide the square of the diameter of the links, taken in eighths of an 
inch by 8, and the quotient will give the number of tons that may be 
lifted by the chain. 

Example.—What number of tons will a chain made of 2-inch iron 
carry with safety ? | 


36 
j-inch-$ — 62--36 — 44 tons, Weight required. 


The safe strain is equal to about 8 tons, per square inch, of the 
iron of which the chain is made. . 

The stay across the link of a chain increases its strength about one- 
sixth, 

When the chain is of great length, a deduction, from the above 
rules, must be allowed for the weight of it, 


IRON RODS. 


1. То find the weight of round iron rods. 

Divide the square of the diameter, in quarter inches, by 2, and the 
quotient will give the weight in pounds, per yard. 

Example.—What is the weight of a yard of 1-inch round iron? 


16 
1 шев < 4 quarters 43-16 . 778 lb. Weight required. 


2. To find the weight of square rods. 
The weight of round rods, of similar diameter, divided by "7854 
will give the weight of the square rods. 


3. To find the weight that may be sustained, or lifted by round iron 
rods. 

Find the weight in pounds, per yard; two-thirds of which will give 
the safe load, in tons. 

А round iron rod of average quality of iron, one inch in diameter, 
will be torn asunder by 16 tons; it will be perceptibly damaged by 
half this strain, or 8 tons; its safe load will be one-third, or 5°33 
tons. 

4. To reduce cubic feet of wrought tron into tons. 

The cubic feet multiplied by 1*5, divided by 7 = Tons. 

One foot of 1-inch square wrought iron weighs 3*33 №. 

» » round » »  2'61lh, 


GIRDERS, weight of. 
Wrought iron, weighing 480 pounds per cubic foot. 
The sectional area, in inches, multiplied by the length in feet divided 
by 672 — weight in tons. 
The sectional area in inches multiplied by 10 = weight << Wax, S. 
pounds, per yard. 
Lor cast iron, deduct one twentieth, 
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TIMBER, 


1. То find the area, or superficial content of a plank. 

Multiply the length by the mean breadth.* 

Example.—Required the content of a board whose length is 11 feet 
2 inches, and breadth 1 foot 10 inches, 

ft. in. ft. in. ft. in. 
112 x1 10 = 20 5. Content required. 

2. To find the solid content of squared, or four-sided timber. 

Multiply the mean breadth by the mean thickness, and the product 
by the length, for the content, nearly. 

Note 1.—1f the tree taper regularly from the one end to the dther, 
either take the mean bieadth, and thickness in the middle, or take the 
dimensions at the two ends, and half their sum will be the mean dimen- 
sions ; which, multiplied by the above rule, will give the content, nearly. 

Note 2,—1f the piece do not taper regularly, take several different 
dimensions, add them all together, and divide their sum by the number 
of them, for the mean dimensions. 

Елатуе. —Required the content of а piece of timber 16 feet long, 
aud side of square 14 inches, 

ft. in. — ft. in. ft. ft. in. 
1 2x1 2 х 16 = 21 9. Content required. 

8. To find the solidity of round, or unsquared timber, 

1. Multiply the square of the quarter girt (or the square of } of the 
mean circumference), by the length, for the content, 

Note. —When the tree is tapering, take the mean dimensions, either 
by girting it in the middle for the mean girt, or at thetwo euds, takiug 
half the sum of the two; or by girting it in several places, then adding 
all the girts together, and dividing the sum by the number of them for 
the mean girt But when the tree is very irregular, divide it iuto 
several lengths, and find the content of each part separately. 

Елатрје. — Required the content of a tree, whose mean girt is 
8°15 feet, and length 144 feet. 

ose "1875 7875 X 77875 = “62015625 144 = 14-5. 


62015 x 14:5--8:9922 feet of solid timber, The content re- 
quired, 

2. Find the mean area of a round tree, aud multiply it by the 
length for the content. 

4. To find the weight of a tree. 

Find its content in feet, and multiply that by the specific gravity of 
the wood. 


( Vide Gravity, and Table of Specific Gravities. P. 353.) 


t * When the board is tapering, add the breaths at the two ends together, and 
fake half the sum for the mean breadth, От Әде, wke the mean breita ра Was 
muddle, ` 
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Example.—Required the weight of an elm tree, whose mean girt is 


5 feet, and length 60 feet. 


$ = 125 1:25 x 1:25 = 1:5625. 
1'5625 x 60 = 93°75, Content in feet, 


TONNAGE, 


Table of Tonnage, and Weight of One of the following Carriages, 
Carts, Waggons, Gyns, &c., used in Land service, 


24 pounder 
8inch .. 


( Рогов |18 pounder .. 


Ordnance. (12 , 2lewt. . 


Howitzer 


For Brass Е: >» . 
Ordnance, 


Ammunition waggon ,.. 
огде оао ee cto 


‘Travelling, complete, 


Carriages: 


Rocket r1 pounder . . . 


Pontoon {amei 


Garrison, wood, cummon standing, fi 


32 pounder of 25 cwt. ... 
Cupstan, cra УЧИЛА 
(Forge, cavalry . . • 

Желі ...... 

ospi conveyance 

Сат, ... Sling Е У 
Store . 

Trench 


Drugs И o 


Gne, Triangle} ш “Бе еи КЕ 
E 32 pounder 


"ow t ж o. ж ж og on ot n9 n 


Mad rison carriage . 
Platform | 
Portable forge, and pack saddle, in 
Fland 


Waggons | Platform 
Sling 


Waggons, hospital, Mr, Holmes’ § Large . «+ ~ 
райета конь « . (Small... 


32 
Howitzer 424, 
12 


10 inch 
8 


Store waggon (without spare wheel) 
Small arm ammunition waggon 


} 


......м.. о EREET 


3 


For traversing carriage 


ns, 16, сут. qrs. Ib. 

6 0 0 22 

во 2 

4 39 2 

4 7 3 

в 17 0 

5 37 2 

5 33 0 

5-4 2 

4 21 3 

5 29 3 

5 6 0 

4 21 3 

5 36 0 

5 33 1 

5 п 1 

4 36 2 

T 33 2 

5 17 1 

з 80 2 

.. 2 

1 в 0 
81 3 

4 32 2 

1 10 з 

з 16 2 

3 35 1 

3 16 1 

1 32 2 

2-7 1 
29 0 

1 23 а 

та з 
26 0 

1 23 2 
30 14 
17 1 

6 0 1 25 

3 16 % 1% 
an ъ $9. 
9 1 a ow 
6 3019 o & 
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The calculation of tonnage for baggage, stores, &c., is by measure- 
ment: a Ton, consisting of 40 cubic feet; but metals, and very 
heavy articles are estimated by actual weight, without reference to bulk. 

To ascertain the tonnage of sailing Vessels, the hold being clear, 

Ttule.—Divide the length of the upper deck, between the afterpart 
of the stem, and the forepart of the sternpost, into six equal parts, 

Depths.—At the foremost, the middle, and the aftermost of those 
points of division, measure in feet, and decimal parts of a foot, the 
depth from the under side of the upper deck to the ceiling at the 
limber strake. In the case of а break in the upper deck, the depths 
аге to be measured from a line stretched in a continuation of the deck. 

RBreadths.—Divide each of those three depths into five equal parts, 
and measure the inside breadths at the following points—viz., at one- 
fifth, and at four-fifths from the upper deck of the foremost, and after- 
most depths, and at two-fifths, and four-fifths from the upper deck of 
the midship depth. 

Length.—At half the midship depth, measure the length of the 
vessel from the afterpart of the stem to the forepart of the sternpost; 
then to twice the midship depth add the foremost, and the aftermost 
depths for the sum of the depths; add together the upper, and lower 
brea iths at the foremost division, three times the upper breadth, and 
the lower breadth at the midship division, and the upper, and twice 
the lower breadth at the after division, for the sum of the breadths: 
then multiply the sum of the depths by the sum of the breadths, and 
this product by the length, and divide the final product by 3500, 
which will give the number of tons for register. 

If the vessel have a poop, or half deck, or а break in the upper 
deck, measure the inside mean length, breadth, and height of such 
thereof as may be included within the bulk-head ; multiply these three 
measurements together, and dividing the product by 92*4, the quotient 
will be the number of tons to be added to the result as above found. 

In order to ascertain the tonnage of open vessels, the depths are to 
be measured from the upper edge of the upper strake. 


To ascertain the tonnage of Steam-vessels. 

Еще.— Ла addition to the foregoing rules, when applied for the 
purpose of ascertaining the tonnage of any ship or vessel propelled by 
steam, the tonnage due to the cubical content of the engine-room 
must be deducted trom the total tonnage of the vessel, as determined 
by either of the rules aforesaid, and the remainder will be the true 
register tonnage of the said ship or vessel. 


To determine the tonnage due to the cubical content of the 
Eng ine-room, 

Rule,—Measure the inside leugth of the engine-room in feet and 
decimal parts of a foot, from the foremost to the aftermost bulk- 
head, then multiply the said length by the depa of the ship ог 
vessel at the midship division as зогендд, and the уема. Wy Be 

inside breadth of the same division at two-fiths of he deg trom the 
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deck, taken aforesaid, and divide the last product by 92-4, and the quo- 
tient will Бе the tonnage due to the cubical content of the eugiue-room. 
To ascertain the tonnage of Vessels when laden. ' 
Rule.—Measure, first, the length on the upper deck between the 
afterpart of the stem, and the fore-part of the stern-post ; secondly, 
the inside breadth on the under side of the upper deck, at the middle 
point of the length; and, thirdly, the depth from the under side of 
the upper deck down the pump-well to the sink; multiply these 
three dimensions together, and divide the product by 130, and the 
quotient will be the amount of the register tonnage of such ships, 


MECHANICS. 


Mechanics is the science of forces, and the effects they produce 
when applied to machines in the motion of bodies. 

Machine, or engine, is any mechanical instrument contrived to move 
bodies. 

Equilibrium is an equality of action, or force, between two or more 
powers, or weights, acting against each other, by which they destroy 
each other's effects, and remain at rest, 

The centre of motion is the fixed point about which a body moves. 

The axis of motion is the fixed line about which it moves. 

The centre of gravity is a certain point on which a body (being 
freely suspended) will rest in any position. 

The whole momentum, or quantity of force of a moving body, is the 
result of the quantity of matter multiplied by the velocity with which 
it is moved. 

THE MECHANICAL POWERS. 

Power is compounded of the weight, or expansive force of а moving 
body, multiplied into Из velocity. 

The power of а body, which weighs 40 1b., and moves with the 
velocity of 50 feet in a second, is the same as that of another body 
which weighs 80 Ib. and moves with the velocity of 25 feet in a 
second : for the products of the respective weights, and velocities are 
the same, : 

40 x 50 =2000 ; and 80x 25 = 2000, 

Power cannot be increased by mechanical means, 


Power is applied to mechanical purposes— 


1. By the lever; 4. By the inclined plane; 
2. By the wheel, and axle; 5. By the wedge; 
3. By the pulley ; 6. By the screw: 


which are the simple elements of all machines. 

Тһе whole theory of these elements consists simply in causing the 
weight, which is to be raised, to pass through a greater or a less space 
than the power which raises it; for, as power is compounded of tlie 
weight or mass of a moving body, multiplied into ta waLang, a 
weight passing through a certain space may be made to mise, Wrage 

Jess space, a weight heavier than itself. 
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THE LEVER. 


The lerer is the most simple of all machines, being only а straight 
bar of iron, wood, &c., supported on, and moveable round a prop, 
called the fulcrum. 

* Case 1.—When the fulerum of the lever is between the power, and 
the weight. 

Rule.—Divide the weight to be raised by the power to be applied; 
the quotient will give the difference of leverage necessary to support 
the weight in equilibrium, Hence a small addition either of leverage, 
or weight, will cause the power to preponderate, 

Example 1.—A Vall weighing З tons is to be raised by 4 men, who 
can exert a force of 12 cwt, : required the proportionate length of lever? 


3 tons = 60 cwt.; and 8-5. | 


In this example, the proportionate lengths of the lever to maintain 
the weight in equilibrium, are as 5 to 1. 1f, therefore, an additional 
pound be added to the power, the power side of the lever will pre- 
ponderate, and the weight will be raised, But, although the bail is 
зађед by a force of only one-fifth of its weight, no power is gained, 
for the weight passes through only one-fifth «f the space. The pro- 
ducts, therefore, arising from the multiplication of the respective 
weights, and velocities are the same. 

Example 2.—A weight of 1 ton is to be raised with a lever 8 feet 
in length, by а man who can exert, for a short time, a force оҒ rather 
more than 4 cwt.; required at what part of the lever the fulcrum must 
be placed ? 

20 ewt. 


i we ; that is, the weight is to the power as 5 to 1, there- 
fore, mit! foot and a third, from the weight. Distance required. 

Example 3.— А weight of 40 lb. is placed 1 foot from the fulcrum of 
a lever; required the power to raise the same, when the length of the 
lever on the other side of the fulcrum is 5 feet ? 


0х 1281, Ans. 


Case 2.— When the fulcrum із at one extremity of the lever, and the 
power at the other. 

Rule.—As the distance between the power, and the fulcrum is to 
the distance between the weight, and the tulcrum, so is the effect to the 
power. 

Example 1.—Required the power necessary to raise 120 lb., when 
the weight is placed 6 feet from the power, and 2 feet from the 
fulcrum ? 

As 8 3 2 :: 120 x 30b. Ата. 


Example 2.—A beam, 20 feet in length, and supporti at Wot 
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ends, bears a weight of 2 tons at the distance of eight feet from one 
eud; required the weight on each support 2 


40 cwt. X 8 f. 
ре да feet Lig cwt. on the support that is furthest from the 
20 feet і 
А 40х12 
weight; and dft = 24 cwt. on the support nearest to the weight. 
e 


Case 3.— When the weight to be raised їз at one епа of the lever, 
the fulcrum at the other, and the power is applied between them. 

Rule.—As the distance between the power, and the fulcrum, is to 
the length of the lever, so is the weight, to the power, 

Example, —The length of the lever being 8 feet, and the weight at 
its extremity 60 lb., required the power to be applied 6 feet from the 
fulcrum to raise И? 

486 :8 :: 60 : 801b. Ans. 

Velocity is gained at the expense of power by the lever, and wheel 
and arle. 

Note 1.—When two men are carrying a load on a pole between them, the 
strongest man should have the weight placed nearer to him than the other man. 

Note 2,— То carry guns, Фс. —1 the burden can be carried by four men; after 
having made it fast to the middle of а large lever, fix the extremities of thts 
lever on two shorter levers, and place a man at each of the points, C, D, E, F. 


Vide plate, Mechanics, Pi. d. In Fig 2, the weight is equally divided between 
eight men, and in Fig. 3, between sixteen men. 


THE WHEEL, AND AXLE. 


The advantage gained is in proportion as the circumference of the 
wheel exceeds that of the axle; therefore, the larger the wheel, and 
the smailer the axle, the stronger is the power of this machine, but 
then the weight will rise proportionately slower, A winch may be 
used instead of a wheel, for in turning the winch the hand will describe 
a circle, and there is no difference in the result, whether an entire wheel 
be turned, or a single spoke which the winch as a lever represents, 

Еще.—Аз the radius of the wheel is to the radius of the axle, so is 
the effect, to the power. . 

Erample.—A weight of 50 lb. is exerted on the periphery of а 
wheel, whose radius is 10 feet; required the weight raised at the 
extremity of а cord wound round the axle, the radius being 20 
inches. 

50 1b. X 10 feet X 12 inches 


20 inches =300 Ib. Ans. 


THE PULLEY. 


The pulley consists of a grooved wheel, called а sheave, moveable 
on an axis, or gudgeon, and enclosed in a frame, or case, called a block. 
By passing a cord over the pulley, a man will be enabled to draw 
up a weight equal to that which his own body supplies in Қо 
downwards, — 
Ly combining а number of pulleys, as many ssasistants ee Хәл 
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ав there are wheels: thus, two pulleys will have double the power of 
one, because halt the weight is sustained by the frame to which one 
end of the cord is attached; but then it requires double the time to do 
the work. Ав the friction of the pulley is very great, particular 
attention must be paid that all the turns or kinks of a rope be taken 
out, before it is made use of, and it should enter easily into the grooves 
of the s сатен, 

Rule.—Divide the weight to be raised by twice the number of pul- 
leys in the lower block; the quotient. will give the power necessary to 
raise the weight. 

Example.—What power is required to raise 600 Ib., when the lower 
block contains six pulleys ? 


COMBINATION OF PULLEYS. 


A leading block is a fixed pulley, which alters the direction of the 
power, but does not increase it: Power = Weight. Оп account of 
friction the power must exceed the weight a little, in order to raise it. 

Vide plate, Mechanics, Fig. 1. 

A whip is опе moveable pulley, which increases the power without 
altering the direction. 

Power = $ weight (or 2 to 1).— Vide Fig. 2. 

A whip upon whip will afford the same purchase as a tackle having 
a single and double block, and with much less friction, 

A gun tackle consists of two single blocks with fall fixed to the 
one, then rove through the other, and then through the first. 
Power = $ weight (or 2 to 1): or Power =4 weight (or З to 1). 
Vide Fig. 3, and 4. 

Two double blocks are generally used for very heavy guns. 

A luff tackle, or half watch tackle, consists of one double and one 
single block: the fall is fixed to the single, then rove through first 
sheave of the double, then through sheave of single, and lastly through 
second sheave of double block. Power — j weight (3 to 1): or 
Power = $ weight (4 to 1). Vide Fig. 5, and 6. 

А runner tackle is the same as a luff tackle applied to the end of а 
large rope, called a runner, which is rove through a single block 
attached to a fixed point, or to a body that is to be moved, or raised ; 
the standing end of the runner being secured to another point. 

Power is either 6 to 1, or 7 to 1, or 8 to 1. 

A gyn tackle consists of one triple and one double block : the fall 
is fixed to the double, then rove through first sheave of triple, then 
through first sheave of double, then through second sheave of' triple, 
then through second sheave of double, and lastly through third sheave 


of triple block. қ 
Power = } weight (5 to Y); or Power =} wag © to 1), 
а block об a tackle be strapped with a АЎ itis А 


MECHANICS. 


System of Pulties 
Ер? 2 3 4 6 7 # 9 
2 2 3 8 4 # 6 5 7 
1 
1 4 
1 1 1 z 
— 
7 2 2 3 5 2 в 
To сату Guns Жо 


HEIGHTS AND DISTANCES. 
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a tail, or jigger block: and Ше tackle а tail, ог jigger tackle: a block 

with a hook strapped to it, and attached to a selvage, answers the same 
ur . 

r Tuo double blocks, with fall fixed to one of them, and then rove 

through the sheaves of both blocks, will either give Power = $ weight 

(4 to 1): or Power = | weight (5 to 1). Fig. 8. 

Two triple Моайв, with fall fixed to one of them, then rove through 
sheaves of both blocks, will either give power = } weight (6 to 1): or 
Power = } weight (7 to 1). Fig. 9. 

In the system of pulleys (vide plate, Mechanics) the Power is shown 
at the hooks of Ше moveable blocks, which are to be applied to the 
bodies, or weights, requiring to be moved, or raised, "The strain is 
also shown at the fixed blocks. 

In Fig. 3, there are three parts of the rope engaged in supporting 
the weight—viz., the parts marked 1, 1, 1. Each of them, hence, 
sustains one-third of it, and the fall of the rope to which the power із 
to be attached requires the Power = 1, if weight = 3. Тһе same 
principle of calculation is applicable to all systems of pulleys having 
one fixed block, any number of moveable wheels, and a single rope 
over all the wheels. Hence, in such a system of pulleys, gravity 
being applied, there will be an equilibrium, when the weight is as 
many times the power as there are portions of the rope employed in 
sustaining the weight. For example, in a system consisting of six 
moveable sheaves, the same rope going over them all, there will be 
12 portions of the rope engaged; and to produce an equilibrium the 

тег must be equivalent to ү the weight, no allowance being made 
for friction, 

From the foregoing observations, and by referring to the plate, it 
will be seen that each tackle has two applications, differing in power 
one from the other; for example, if the double block of a luff tackle is 
fixed to a weight to be moved, and the single block to a picket, or other 
fastening, Fig. 6, then if one man haul on the fall, the power of four 
men will be applied to the weight (4 to 1), and the power of three 
men to the picket ; but if the double block be fixed to the picket, Fig. 5, 
and the single block to the weight, then the force of only three men 
will be applied to the weight (3 to 1), and a power of four men to the 
picket, or fastening. 

When the moveable block of one tackle is fixed to the fall of another 
tackle, their respective powers are to be multiplied into each other for 
the power of the combination: thus, if one luff tackle is fixed to the 
fall of another luff tackle (the double blocks of both tackles being 
moveable), the power will be 4 x 4 = 16 (16 to 1) ; in this, the men 
haul through 16 feet to move the weight one foot; therefore if the 
combination be increased until the men haul through 100 feet to move 
the weight one foot, then the power would be 100 to 1. 

The foregoing powers are, however, only true in theory, and axe, 
therefore, called theoretical powers: for owing, Хо ihe great “Хо СА. 
the pulleys, the stiffness of the ropes, &c., the actual practical powera 


are far less; so much so, that with a combination vng pect xa 
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to 1, а 24-pr. (2$ tons weight) suspended, can scarcely overhaul the 
fall, the friction being so very great. 


THE INCLINED PLANE. 


The inclined plane forms simply a gradual and sloping instead of а 
sudden and perpendicular ascent, by which heavy bodies may be raised 
to certain heights. Тһе power necessary for raising а weight depends 
on the difference between the length of the plane, and the height to be 
ascended, If the height be one-third of the length, then one pound 
will lift three pounds, Тһе force with which a rolling body descends 
on an inclined plane, is to the force of its absolute gravity, as the 
height of the plane, is to its length. 

Parbuckling а gun on skids unites the advantage of one moveable 
pulley with that of the inclined plane. 

Rule.—As the length of the plane, is to its height, so is the weight, 
to the power, 

Example.—Required the power necessary to raise 540 Ib. up an 
inclined plane, five feet long, and two feet high. 

As 5:2:: 540 : 216 №. Ans. 


THE WEDGE, | 


The wedge may be considered as two equally inclined planes joined 
together at their bases. It has a great advantage over all the other 
powers, arising from the force of percussion, or blow, with which the 
back is struck; which is a force incomparably greater than any dead 
weight, or pressure, such as is employed in other machines, Тһе 
largest masses of timber may by this means be riven, and vessels of 
war, weighing many thousand tons, are lifted from their supports by 
the power of a few men, exerted by blows of mallets on wedges inserted 
for that purpose. 

The power of the wedge increases in proportion as its angle is acute, 
In tools intended for cutting wood the angle is commonly about 309; 
for iron from 509 to 609; and for brass from 809 to 909, 

Case 1.— When two bodies are forced from one another, Бу means 
of a wedge, in a direction parallel to its back. | 

Rule.—As the length of the wedge is to half Из back, ог head, so is 
the resistance, to the power. 

Example.—The breadth of the back, or head of the wedge, being 
3 inches, aud the length of either of its inclined sides iO inches, 
required the power necessary to separate two substances, with a force 
of 150 Ib, 

Ав 10:18::150:294 №. Ans, 

Case 2.— When only one of the bodies is movcable. 

Rule.—As the length of the wedge, is to its back, or head, so is the 

resistance, to the power. 

Ezomple.—The breadth, length, and force, the seme as in the last 
example. 

Ав 10:3: : 150 : 45 №. Ans. 


PART ХШ.] MECHANICS. THE SCREW. 849 


THE SCREW. У 


The screw is а spiral thread or groove cut rouud а cylinder, and 
everywhere making the same angle with the length of it, ‘The force of 
а power applied to turn a screw round is to the force with which it 
piesses upward, or downward, setting aside the friction, аз the distance 
between two threads is to the circumference where the power is applied ; 
or the advautage gained is as much as the circumference of a circle 
described by the handle of Ше winch exceeds the interval, or distance, 
between the spirals of the screw. Hence the force of any machine 
turned by a screw can readily be computed; for instance, in a press 
driven by a screw, whose threads are each a quarter of an inch asunder, 
and with a handle, to turn the screw, four feet long; then, if the 
natural force of a man, by which he can lift, pull, or draw, be 150 1b., 
and it is required to determine with what force the screw will press 
when the mau turns the handle with his whole force; the diameter of 
the handle (power) being 4 feet, or 48 inches, its circumference is 
48 x 3: 1416, ог 1501 nearly ; and the distance of the threads being one- 
fourth of an inch, therefore the power is to the pressure as 1 to 
(1504 x 4) = 603], but the power is equal to 150 lb., therefore as 
1: 6081 : : 150: 90480, and consequently the pressure is equal to a 
weight of 90480 lb. independent of friction, 


COMPOUND MACHINES. 


Though each of the mechanical powers is capable of overcoming the 
greatest possible resistance in theory, yet in practice, if used singly for 
producing very great effects, they would frequently be so unwieldy and 
unmanageable as to render it impossible to apply them. For this 
reason it is generally found more advantageous to combine them to- 
gether, by which means the power is more easily applied, and many 
other advantages are obtained, In all the mechanical powers, and their 
combinations, and in all machines, simple as well as compound, what is 
gained in power is lost in time, or velocity ; and vice versá, or in other 
words, the product of the power, and the space through which it moves, 
is equal to the product of the weight, and the space through which it 
moves in the same plane. Suppose that a man, by means of a fixed 
pulley, raises a beam to the top of a house in two minutes, it is clear 
that he will be able to raise six beams in twelve minutes; but by means 
of atackle with three lower pulleys, he will raise the six beams at once 
with the same ease as he befoie raised one, but then he will be six times 
as long about it, that is, twelve minutes: thus the work is performed 
in the same time whether the mechanical power is used, or not, But 
the convenience gained by the power is very great; for if the six beams 
are joined in one, they may be raised by the tackle, though it would 
be impossible to move them by the unassisted strength of one шап, Ко 
real gain of force is obtained by mechanical contrivances; on The exe 
trary, from friction and other causes, force is always Хе; Wot wy 
machines a more convenient direction can be given Xo Woe ЗУ 
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power, and во modify Из energy as to obtain effects which it could net 
otherwise produce. 


FRICTION, 


Friction arises from the irregularities of the surfaces which move 
upon one another. The surfaces of bodies of the same nature are moved 
with more facility over each other than those of a dissimilar nature. 
In proportion as the surfaces which are to be moved проп one another 
are rough, a greater force is requisite to produce motion. The same 
surfaces when under a greater pressure, are subject to still further 
friction, А double pressure doubles the amount of friction, a treble 
pressure trebles, and so on in neaily the same ргоро боп. When sur- 
faces are moving along each other in the direction of their grains, the 
friction is greater than when the direction of the grains is at right 
angles, Friction is little influenced by the velocity with which bodies 
move upon one another. Friction may be diminished in various ways, 
as will appear by the result of the following experiment with а block 
of square stone weighing 1080 Ib. :— 

1. In order to drag this stone along the floor of a quarry Ib. 
roughly chiselled, it required a force equal to. . | 758 


2. Over a floor of planks, ditto . . . . . . .. 652 
8. Placel оп a platform of wood, and dragged over a floor of 

planks ж. 05 06 4 09 400479. 8 19. вв 606 
4. After soaping the two surfaces of wood, which slide over 

each other. . . . . © «© © © о 182 
5. Placed on rollers of three inches diameter, and moved along 

the floor of the quarry. . . . . « . . , 34 
6. To drag it on these rollers over a wooden floor 0. , 28 


7. Mounted on а wooden platform, and the same rollers placed 
between the platform, and a plank floor . . . , 29 


One of the most remarkable instances of the application of rollers is 
the transport of the rock which now serves as the pedestal of the eques- 
trian statue of Peter the Great at St. Petersburg. This rock isa single 
block of granite weighing 1217 tons, A railway was formed, consisting 
of two lines of timber, furnished with bard metal grooves ; similar, and 
corresponding metal grooves were fixed to the under side of the sledge, 
or frame, on which the stone was laid, and between these grooves were 
placed spheres of hard brass, about six inches in diameter, Оп these 
spheres the frame with its enormous load was easily moved by sixty 
men working at capstans with triple purchase blocks, 


UNGUENTS, 


Mr. G. Rennie found, from a. mean of experiments, with different 
unguents, on axles in motion, and under different pressures, that, with 
the unguent tallow under a pressure of from 1 to 5 ewt., the friction 
did not exceed УҺ of the whole pressure, when saN wan was applied, 

it became ЕА; and with the soiter unguenta angie’ wack an WL Хед 
lard, &c., the ratio of the friction to Une pressure lncrenady Wak wit, 
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the harder unguents аз soft soap, tallow, and anti-attrition composition, 
the friction considerably diminished ; consequently, to render an unguent 
of proper efficiency, the nature of the unguent must be measured by 
the pressure, or weight, tending to force the surfaces together. 


TRANSVERSE STRENGTH OF MATERIALS. 


When a beam, of any material, is loaded, the surface in contact with 
the load is compressed, and the opposite surface extended ; and there ig 
a line between these, which is neither compressed, nor extended, called. 
the neutral line, - 

Jf the depth of a beam be doubled, the breadth, and length between 
supports remaining the same, йз strength will be increased four times, 

If its breadth be doubled, the other dimensions being as above, 14 
strength will be doubled. 

By increasing the distance between the supports of any beam, its 
strength is decreased in the same ratio ; twice the distance between the 
supports will weaken the beam one half; half the distance between the 
supports will enable it to bear twice the load.* 

Тһе same beam will bear twice the load, if, instead of being concen- 
trated in the middle, it be equally distributed over the whole length of 
the beam. 

If the load on a beam be placed near to one of the supports, instead 
of in the middle, its effect will decrease in the ratio of its proximity to 
the support. 

Let S s represent the beam, W the load or weight in the middle, w 
the weight near s; then the load which the beam will carry at the 
point where w is placed will be found by the following proportion :-- 

AsSwXws:SWxWs::W:w. 

А beam, fixed at one end, and loaded at the other, will bear half the 
weight of one of the same length supported at each end. 

If the end of a beam, instead of being only supported, be fixed, its 
strength will be in the proportion of 3 to 2. 

From the foregoing results № will be seen that the strength of a 
rectangular beam varies, as the breadth multiplied by the depth squared, 


3 
divided by the length, © xs 
terial, 1 inch square, and 1 foot long, be found, it will represent a 
constant multiplier for the above equation. 

Thus the breaking weight of a beam of Riga fir, 1 inch square, and 
1 foot long (vide following TABLE), is “164 of а ton; and to find the 
breaking weight of а beam of any other dimensions, the rule is simply 


b d* 
ш-- “164, 
1 х 


; and if the breaking weight of any ma- 


* To а beam, #с., which ts їгей to suj a xA сех 
—— Placo a prop, or duo UR cuter —— He Net 
and pass а strong rope, or chain, over the beam \engihways, and omer Xon HS, 
hauling it very tight, and making fast. 


352 ADHESION OF NAILS, ETC. [РАВТ ли. 


Example.—What will be the breaking weight of a beam of Riga fir, 
8 inches broad, 12 inches deep, and 20 feet long? А 


8 х 12 А А 
7—50 = 506 51'6 Х "164 = 9:44 tons, breaking weight, 


ТаЫе of constants, for beams of different materials, being the break- 
ing weights of such beams, 1 inch square, and 1 foot long. 
Riga fir . 164 of a ton. | English оак. *248 of a ton. 


Red pine . . “199 „ Canadian do, . “261 » 
Pitch pine . . 242» Dantzicdo, — . -+219 » 
Bech . . . :231 yp Тек . . . "366, 
Elm. . . . 150 » Cast iron, mean, 1 *000 » 
Аһ... . *301 y Wrought do. . 1-083 ДА 


Ђаз 
Length = у Х constant, 


s 1“ 
From the foregoing rules 4 Breadth = =" X constant, 


ы 1W 
Depth = — constant. 


The practical weight that a beam will carry with safety, perma- 
nently, should only be taken at one-fourth of the above computations. 

Note.—Result of experiments made by Mr. Arman, ship-builder, at Bor- 
deaux, bad ascertain the strength of mahogany, as compared with French oak, 
and teak. 

A piece of each kind of wood, about four inches square, was placed across 
the machine used for proving chain cables, and a piece of chain Бас attached 
to а ring fixed in the centre of it. A strain being laid on, the oak broke under 
а force of 1,500 kilogrammes (about 3,960 lb.); the teak with that of 3,300 
(about 7,260 1b.) ; and the Honduras mahogany of 3,100 (about 7,480 Ib.). The 
ouk and teak appeared as if crushed, but without a complete disJunction of the 
fibres; the mahogany showed long splinters, indicating а much longer grain or 
fibre than the others. 


ADHESION OF NAILS, AND SCREWS. 


The percussive force required to drive the common sixpenny nail 
(73 to the pound) to the depth of an inch and a half into deal, with a 
weight of six pounds and a quarter, is four blows, or strokes, falling 
freely the space of one foot; and the steady pressure to produce the 
same effect is four hundred pounds, А зхреппу nail driven into dry 
elm to the depth of one inch across the grain requires a force of 327 
pounds to extract it; and the same nail, driven into the same wood 
endways, or lougitudinally, can be extracted with a force of 257 pounds, 

To extract a sixpenny nail from a depth of one inch out of dry oak 
requires 507 pounds, aud out of dry beech 667 pounds. А sixpenny 
nail driven two inches into diy oak would require a steady force of 

more than half а ton to extract it. | н | 
А common screw of one-fith of an inch diameter baa an брада, 


force of about three times that of a dxyeuvy wail, 
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GRAVITY. 


Gravity is downward pressure, or weight, beingthe natural tendency 
of all bodies towards the centre of the earth. (Vide Gravity, MoTION, 
Forces. Page 356.) 

Absolute gravity denotes the whole force with which a body tends 
downwards, as when the body is in empty space. 

Specific gravity denotes the relative or comparative gravity of any 
һөй; in respect to that of another body of equal bulk, ог magnitude, 

entre of gravity is that point in a body, or system of bodies, on 
which, if rested, or suspended, the whole would remain in a state of 
equilibrium about that point. 

The centre of gravity of & circle, regular polygon, prism, cylinder, 
or sphere, is in its centre. 

The centre of gravity of a triangle is found by bisecting any two of 
its sides, and drawing lines from the points of bisection to the opposite 
angles; the intersection of these lines will be the centre of gravity. 

Force of gravity, or gravitation, is an accelerated velocity, which 
bodies acquire in falling freely from a state of rest. 

1. The space through which a body will fall in feet, in any given 
time equals the product of the square of the time multiplied by 
16:0833. 

Example.—Required the space а falling body will pass through in 

five seconds ? 
16-0833 x 25 = 402-0825 feet. 

2. The velocity in feet, which a body in descending freely will 
acquire in a given time, equals the product of the time in seconds 
multiplied by 32*1666. 

Example.—What is the velocity acquired at the end of seven 

seconds ? 
‚ 32.1666 x 7 —225*:1602 feet. 

3. The velocity in feet рег second that а body will acquire, in falling 
through a given space, equals the square root of the product of 
the time multiplied by 64-3333. 

Ezample.—The space through which a body has fallen is 201 feet ; 

required its velocity at the end of the fall? 


М 64-3383 x 201 = 4/ 12931 nearly = 1137 feet, 


SPECIFIC GRAVITIES OF SEVERAL SOLID, AND FLUID BODIES, 
Air,* in a mean state 1:232 | Brick. . . . . . 2000 
Brass, с. . . 8000 Col*. . . . . 1250 


% 3 Inch cube full of air floats 11b. in water. 
S inch cube of water weighs 11b. in air, 
1 cubic foot of water weighs 64 lb, in air. 
1 ditto coal ditto 80— 61 = 16 in water. 
1 ditto sand ditto 95 — 64 = ЗА in water. 
A sult of clothes and a pair of boots, which weigh " Хо, in ait, When Keb 
saturated with water, only weigh in water 11b. эһ 
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Copper . . . . · 9000 | Silver, standard . . . 1055 
Сок. . e « . 240] Stel. . . . . . 7850 
Clay . . . . . . 2160 | Stone, ommon . . . 9520 
Earth, common . . 1984 | Tin . . . . . 79 
Flint . . . . . . 2570 | Water, rain . . . . 100 
Gold, standard . . . 18888 * sa . . . . 10% 
Gun metal . . . . 8784 | Wood—eldr . . . . 800 
Gunpowder—solid . . 1745 ash, the trunk . 845 
5 los . . 868 beech „ . . 85 
Granite . . . . 3000 elm, and larch . 54 
Irn,cast. . . . . 7425| fir, Riga, & maple — 750 
0. . . . . 11325 pine, pitch & red — 660 
Pith. . . . . . 1150 oak . . . . 950 
бай”, . . . . . 1520 walnut . . . e 


Ав а cubic foot of water weighs 1000 ounces avoirdupois, the num- 
bers, in the above Table, express not only the specific gravities of the 
several bodies, but also the weight of a cubic foot of each, in ауоігіп- 
pois ounces; and therefore, by proportion, the weight of any other 
quantity, or the quantity of апу other weight may be found, 

To find the Magnitude of any body from sts weigAt, 
Ав the tabular specific gravity of the body 
is to its weight, in avoirdupois ounces ; 
во is one cubic foot (or 1728 cubic inches) 
to its content in feet, or inches, respectively, 


To find the Weight of a body, from its magnitude, 
As one cubic foot (1728 cubic inches) 
is to the content of a body ; 
во is its tabular specific gravity 
to the weight of the body. 
To find the Specific gravity of a body. 
1.— When the body is heavier than water. 
Weigh it both in water, and out of water, and take the difference: 
Then,—As the weight lost in water 
is to the whole, or absolute weight ; 
во is the specific gravity of water 
to the specific gravity of the body. 

2.— When the body is lighter than water, so that it will not sink, 
annex to it another body heavier than water, so that the mass com- 
pounded of the two may sink together. Weigh the denser body, and 
the compound mass separately, both in water, and out of it; then find 
how much each loses in water, by subtracting its weight in water 
from its weight in air; and subtract the leas of these remainders from 
the greater. 


^ Bee note, page 353. 
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Then,—As the last remainder 
is to the weight of the light body in air ; 
во is the specific gravity of water 
to the specific gravity of the body. 


3.—For a Fluid of any sort. 

Take a piece of a body of known specific gravity, weigh it both in, 
and out of the fluid, finding the loss of weight by taking the difference 
of the two:— 


Then,—As the whole, or absolute weight 
is to the loss of weight ; 
80 is the specific gravity of the solid 
to the specific gravity of the fluid. 


To find the Quantities of two ingredients in a given compound. 
Take the three differences of every pair of the three specific gravities, 
namely, the specific gravities of the compound, and each ingredient, 
and multiply each specific gravity by the difference of the other two: 
Then,—As the greatest product 
is to the whole weight of the compound ; 
во is each of the other two products 

to the weights of the two ingredients. 

To find the Diameter of any small sphere, or. globule, whose specific 
gravity is given (or can be found їп the Table) and weight known. 
Divide its weight in grains by the number expressing its specific 

gravity; extract the cube root of this quotient, and multiply it by 

1*9612 for the diameter, 


WEIGHT OF A CUBIC FOOT OF THE FOLLOWING MATERIALS, 
in pounds. 


Ash 2... 4c 49 | Gravel . . . . . 120 
Бес. . . . . . 43 | Granite . . . . . 166 
Birch. . . . . о. 49 | Brick, common . . . 98 
ВХ o шз.» 60 | Chalk. . . . . . 145 
Cork а а 15 | Coal, Newcastle . . . 78 
Em . . . «© © . 36 | Antimony . . . . 418 
Tito ow wow чё 1% 80 | Brass, cast . . . . 595 
Mahogany, Spanish . . 50 | Copper . . . . . 538 
Pine, та . . . .. 41 | Gold, pure . . . . 1203 
Тек... 3 41 | Поп, cast, variable . . 444 
Walnut . . . . . 41 | Lead . . . . . . 717 
Coke . ала Пежо 46 | Silver, standard . . . 644 
Cay... . . 125 | Tin . . .. . 455 
Earth, Іооѕе . . . . 95 


By means of the foregoing table, the weight of any quantity «А Une 
materials specified (in cubic feet) may readily be found, 
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MOTION, FORCES, &c. 


Воду в the mass, or quantity of matter in any material substance, 
and it is always proportional to its weight, or gravity, whatever its 
figure may be. 

— is the proportional weight, or quantity of matter іп any 

Valocity, or celerity, is an affection of motion by which a body 
passes over a certain space in a certain time. 
ao or quantity of motion, is the power, or Югое, im moving 

ies, 

Force is a power exerted on a body to move it, or to stop it, If 
the force act constantly, it is a permanent force, like pressure, or the 
force of gravity ; but if it act instantaneously, or for an imperceptibly 
— time, it is called smpulse, or percussion, like the smart blow of a 

mer. 

A motive, or moving force, is the power of an agent to produc 
motion, 

Accelerative, or retardative force, is that which affects the velocity 
only, or it is that by which the velocity is accelerated, or retarded. 

The change, or ulteration of motion by any external force, is always 
proportional to that force, and in the direction of the right line in 
which it acts, 

If a body be projected in free space, either parallel to the horizon, 
or in an oblique direction, by the force of gunpowder, or any other 
impulse: it will, by this motion, in conjunction with the action of 
gravity, describe the curve line of a parabola, 

A parabola is the section formed by cutting a cone, with a plane, 
parallel to the side of the cone. 

Gravity (vide page 353) is a force of such a nature that all bodies, 
whether light, or heavy, fall perpendicularly through equal spaces in 
the same time, abstracting the resistance of the air; as lead, and a 
feather; which, in an exhausted receiver, fall from the top to the 
bottom in the same time, The velocities acquired by descending, are 
in the exact proportion of the times of descent, and the spaces descended 
are proportional to the squares of the times, and, therefore, to the 
squares of the velocities. Hence, then, it follows that the weights 
or gravities of bodies near the surface of the earth are proportional to 
the quantities of matter contained in them; and that the spaces, times, 
and velocities generated by gravity, have the relations contained in the 
three general proportions before laid down. 

A body in the latitude of London falls nearly 16), feet in the first 
second of time, and consequently, at the end of that time, it has 
acquired a velocity double, or of 32} feet. 

The times being as the velocities, and the spaces as the squares of 
either ; therefore, ое 

if the times be as the Nos. 1, 2, 9,4%,9,6,1,%,9,1%- 

the velocities will also be эв 1, 2, 9, А, 9, КЛ $, 9, Sq 
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and the spaces as their squares 1, 4, 9, 16, 25, 36, 49, 64, 81, 100; 
and the spaces for each time, 1, 3, 5, 7, 9, 11, 13, 15, 17, 19. 


Namely, as the series of the odd numbers, which are the differences 
of the squares denoting the whole spaces. Бо that if the first series 
of natural numbers be seconds of time, 


namely, the times in seconds . . 1 2 8 4, &c. 
the velocities in feet willbe . . 32} 64) 96} 1284  &c. 
the spaces in the whole times . . 16: 641 1444 254,  &c. 
and the space foreach second . . 165 48] 804 1125, #80. 


of which spaces the common difference is 32} feet, the natural, and 
obvious measure of the force of gravity. 

Thus, a body falling from a state of rest acquires a velocity to 
pass through 9 spaces in the fifth second of time; 7 in the fourth; 
5 in the third; 3 in the second; and 1 in the first. Thus it is 
94-7 --54-3--1-— 25, which shows that the whole spaces passed 
through in 5 seconds equal the square of 5. 

The momentum, or force, of a body falling through the atmosphere 
is the mass, ог weight, multiplied by the square root of the height it 
has fallen through, multiplied by 8-021. 

Suppose a weight of 10 tons to be raised 9 feet, and to drop thence 
suddenly on a bridge; the momentum is 10 X (3 x 8:021)— 240-63 
tons, That is, а weight of 10 tons, so falling, would exert as great a 
strain to break down the bridge, as the pressure of 240°63 tons of dead 
weight. 

Thus, а one-ounce ball falling from a height of 400 feet, would 
strike the earth with a momentum of 


oz, feet. от. Tb. 
1х (20 x 8:021) = 160-42 = 10-026, 

By experiments to ascertain the effect of Carnot’s vertical fire, it 
was found that 4-о2. balls only penetrated 2; of an inch into deal board, 
and from 2 to 3 inches into meadow ground. 

Amplitude signifies the range of a projectile, or the right line upon 
the ground, subtending the curvilinear path in which it moves, 

The time of flight of ditferent shot and shells is equal to the time a 
heavy body takes to descend freely from the highest point deseribed by 
the curve of the projectile. 

To find the Time of descent : 

Divide the given height, or altitude, by 16}, and the square root of 
the quotient will be the time required. Thus, if the altitude is 1200 
feet, and the time of descent is required, 

1200 -+ 164, = 74°61, the square root of which is 8:637, the time 
required, 

When a body is projected vertically downwards with a given velocity, 
the space described is equal to the time multiplied by the velocity, 
together with the product of 164, by the square of he umes wat, & 
thé body is projected upwards, the latter product must We was 

from the former, 
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PRACTICAL GEOMETRY. 
DEFINITIONS.* 

A line is perpendicular to another when it inclines not more on the 
one side than on the other, the angles on both sides being equal. 

Parallel lines are those which have no iuclination to each other, 
being everywhere equi-distant, however far produced, or extended. 

An an Де is the inclination, or opening of two lines which meet па 
point called the vertex, or angular рони : and the two lines are called 
the legs, or sides of the angle. 

The measure of an angle is estimated by the number of degrees con- 
tained in the arc between its two legs. 

A rectilinear angle has its legs, or sides, right, or straight lines, 

A curvilinear angle has its legs curves. 

A right angle is formed by one line perpendicular to another; the 
measure of which is an arc of 90°. 

An acute angle is less than a right angle, or than 90°, 

An obtuse angie is greater than a right angle. 

An oblique angle may be either acute, or obtuse. 

The circumference, or periphery of a circle is the curved line which 
bounds it, being everywhere equally distant from the centre, The 
circumference is supposed to be divided into 360 degrees (marked 
thus °); each degree into 60 minutes, each minute С) into 60 
seconds ("). 

An arc is any part of the circumference of a circle. 

A chord, or subtense, is a right line joining the extremities of an 
arc. 

The radius of a circle is a right line drawn from the centre to the 
circumference. 

The diameter of a circle is a right line drawn through the centre, 
and terminated by the circumference. 

A semi-circle (1809) is that part of a circle, which is contained 
between the diameter, and half the circumference. 

A quadrant is the fourth part of a circle, being contained between 
two radii, and an arc of 909. 

А segment is that part of a circle which is cut off by а chord, 
A sector is that part of a circle contained between two radii, and an 
arc. 

A secant is a line which cuts a circle, lying partly within, and 
partly without it, 

A tangent is a line which touches a circle, or curve without 
cutting it. ; . 

The point of contact is where a tangent touches an arc. 

Triangles are figures having three sides, and three angles, 

Ап equilateral triangle has its three sides equal. 
An isosceles triangle has only two equal sides. 
A scalene triangle has all its sides unequal, . 
A rectangular, or right-angled triangle bes one of ta anger a right 
НА ра усш ысты ADR 


ж Vide alio Definitions—TsicosonEtEr, page Wi. 


— 
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one, or 909; and the square of the side opposite the right angle is 
equal to the sum of the squares of the sides containing that angle ; 
hence a triangle, having its sides proportional to the numbers 3, 4, 5, 
will be right-angled. 

The hypothenuse is the side opposite the right angle in a rectangular 
triangle. 

Ап obtuse-angled triangle has one of its angles obtuse. 

Ап acute-angled triangle has all its angles acute. 

The three angles of any triangle, taken together, are equal to two 
right angles, or 1809, 

The difference of the squares of two sides of a triangle is equal to 
the product of their sum, and difference. 

е sides of a triangle are proportional to the sines of their opposite 
angles. 

"Файна, or quadrilaterals are plane figures bounded by four 
right lines. 

и square is а quadrilateral having all its sides equal, and all Ив 
angles right angles. The diagonal of a square is equal to the square 
root of twice the square of its sides; and the side of the square is 
equal to the square root of half the square of its diagonal. 

The diagonal is a right line drawn across a quadrilateral figure, 
from one angle to another. Тһе sum of the squares of the two dia- 

nals of every parallelogram is equal to the sum of the squares of the 
four sides, 

A parallelogram is a quadrilateral, whose opposite sides are parallel. 

A rectangle is a parallelogram having four right angles. 

A rhomboid is an oblique-angled parallelogram. 

A rhombus, or lozenge, is a quadrilateral, whose sides are all equal, 
but its angles oblique, 

A trapezium is a quadrilateral, which has none of its sides parallel 
to each other. 

A trapezoid is a quadrilateral, which has only two of its sides 
parallel. 

Polygons are plane figures bounded by more than four sides, 

A regular polygon has all its sides, and angles equal. 

The perimeter of a figure is the sum of all its sides, 

To bisect—is to-divide into two equal parts. 

To trisect—is to divide into three equal parts. 

To inscribe—is to draw one figure within another, so that all the 
angles of the inner figure touch either the angles, sides, or planes of 
the external figure. 

To circumscribe—is to draw a figure round another, so that either 
the angles, sides, or planes of the circumscribing figure touch all the 
angles of the figure within it. : 


LINES, ANGLES, AND FIGURES. 
To divide a given right line into two equal ports. 
From the extremities of the line as centres, and With any —R "um 
the compasses, greater than half the given Мао, ва a тъбуов, ағала 
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arcs intersecting each other above, and below the given line. А line 
being drawn through these intersections will divide the given line into 
two equal parts. 

Ап arc of a circle is bisected in the same manner, 


To erect a perpendicular. 

From the point A set off any length 4 times to C: from A asa 
centre with 3 of those parts describe an arc at B, and from с with 5 
of them cut the arc at в. Draw A B, which will be the perpendicular 
required. Any equimultiples of these numbers, 3, 4, 5, may be used 
for erecting a perpendicular. Plate 2, HEIGHTS and DISTANCES, and 
PRACTICAL GEOMETRY, Fig. $. 


To erect a perpendicular, 


Set off on each side of the point a, any two equal distances, А D, 
A E. From D, and E as centres, and with any radius greater than 
half D E, describe two arcs intersecting each other in F. Through А, 
and F draw the line А Р, and it will be the perpendicular required, 
Fig. 1.—Pliate, PRACTICAL GEOMETRY. 


To let fall a perpendicular. 


From D asa centre, and with any radius, describe an arc intersecting 
the given line. From the points of intersection C, and E, with any 
radius greater than half, describe two arcs, cutting each other at F. 
Through р, and F draw a line, and D F will be the perpendicular 
required, Fig. 2. 

To draw a line parallel to a given line. 


From any point р in the given line with the radius D С, describe 
the arc С E, and from С with the same radius describe the are DF. 
Take E C, and set it off from D to ғ. Through С, and Е draw С F for 
the parallel required. Fig. 3. 

To divide an angle into two equal parts. 

From B asa centre with any radius describe an arc АС. From А, 
and с with any radius describe arcs intersecting each other in р. Then 
draw В D, and И will bisect the angle. Fig. 4. 


To divide a right angle into three equal parts. 


From В аз a centre with any radius describe the arc АС. From А 
with the radius A B cut the arc A C in D, and with the same radius 
from C cut it in E. Then through the intersections D, and E draw 
the lines B D, B E, and they will trisect, or divide the angle into three 
equal parts. Fig. 5. 

To find the centre of a circle. 
Draw any chord А в, and bicect it by the perpendicular o р, Divide 
с D into two equal parts, and the pour of hisin © Wk We «ће. 
centre required. Fig. 6. 
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To describe an equilateral triangle. 


From the points А, B, ав centres, and with A В as radius, describe 
arcs intersecting each other in С. Draw СА, 0 B, and the figure a BO 
will be the triangle required. — Fig. 7. 


To describe a square. 


From the point в, draw BO perpendicular, and equal to АВ. On 

A, and О, with the radius A B, describe ares cutting each other in D. 

Draw the lines D A, D C, and the figure АВСО will be the square re- 
.quired, Fig. 8. 


To inscribe a square in a circle. 


Draw the diameters А В, C D perpendicular to each other. Тһеп 
draw the lines AD, АС„ВО, BC; and ABCD will be the square re- 
quired. Fig, 9. 

To inscribe an octagon in a circle. 


Bisect any two arcs АС, BC of the square ABCD іп а, and Е. 
Through the points а, and Е, and the centre 0 draw lines, which pro- 
duce to Е, and н, Join АР, FD, DH, &c., and they will form the 
octagon required. Fig. 9. 


Опа line to describe all the several polygons, from the hexagon to the 
dodecagon. 

Bisect A B by the perpendicular ср. From A as a centre, and with 
AB ав а radius, describe the атс B E, which divide into six equal 
parts; and from Е аз a centre describe the arcs 58, 4G, Зн, ёс. 
Then from the intersection E as а centre, and with E A as a radius, 
describe the circle A1 DB, which will contain А B six times, From F 
in like manner as a centre, and with F A as radius, describe the circle 
AKLB, which will contain A B seven times; and so on for the other 
polygons. Fig. 10. : 


To inscribe іп a circle an equilateral triangle. 

From any point D in the circumference as a centre, and with the 
radius DO of the given circle, describe an arc A O B cutting the cir- 
cumference in A, and B. Through D, and O draw D C. Then, join 
AB, AC, ВС; and the figure АВС will be the triangle required. 
Fig. 11. 

To inscribe а hexagon in a circle. 

Bisect the arcs А С, B C Ш E, and F, and join А D, DB, BF, &c., 
which will form the hexagon. Or carry the radius six times : 
the circumference, and the hexagon will be obtained. Fig. 11. 


To inscribe а dodecagon in a circle. 


Bisect the are A D of the hexagon in G, and AG wing worded 
twelve times round the circumference, will form ‘he dodtecagen- 


Fig. 11, 
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То inscribe а pentagon, hexagon, or decagon, іп a circle, 
Draw the diameter A B, and make the radius D C perpendicular to 
AB. Bisect DB in E. From Е as а centre, and with Е С as radius, 
describe an arc cutting A D in F. Join СЕ, which will be the side of 
the pentagon, C D that of the hexagon, and D F that of the decagon, 
Fig. 12. 


To find the angles at the centre, and circumference of a regular 
polygon. 

Divide 360 by the number of the sides of the given polygon, and 
the quotient will be the angle at the centre; and this angle being sub- 
tracted from 1809, the difference will be the angle, at the circuznference, 
required, 


Table, showing the angles at the centre, and circumference. 


о. of An е 
Names, pis Соке: — 
Trigon. . 8 . . . 1209 e. 609 
Tetragpgn . . . 4... 90° .. o 909 
Pentagon e. . 5 22. 72 . . 1089 
Hexagon .... 6... 609 «o. 1209 
Heptagon . 0. 70. . . 51925. . . 1289 344 
Octagon . . . . 8 . . . 45° 4 j^ xi ue 1359 ^4 
Nonagon . 9... 40° © . . 140° 
Deagon . . . .10 . e . 869 (0. 1449 


To inscribe any regular polygon in a circle. 


From the centre C draw the radii С A, C B, making an angle equal 
to that at the centre of the proposed polygon, as contained in the pre- 
ceding table. Then the distance A B will be one side of-the polygon, 
which, being carried round the circumference the proper number of 
times, will complete the polygon required, Fig. 13. 


To circumscribe a circle about a triangle. 


Bisect any two of the given sides, A B, ВС by the perpendi- 
culars E F, D F. From the intersection F as a centre, and with the 
distance of any of Ше angles, as а radius, describe the circle required. 
Fig. 14, 


To circumscribe a circle about a square. 


Draw the two diagonals A С, В D intersecting each other іп О. From 
О аз а centre, and with О А, ог ОВ, as a radius, describe the required 
circle Fig, 15. 


To circumscribe a square about a circle, 


Draw the two diameters AB, CD perpendicular to each other, through 
the points А, C, В, D, draw the tangents BE, Y.G,S S, Азы Lane 


will be the square required, Fig. Y. 
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To reduce a map, or plan, from one scale to another. 


Divide the given figure A C by cross lines, forming as many squares 
as may be thought necessary. Draw a line E F, on which set off as 
many parts from the scale M, as A B contains parts of the scale N. 
Draw ЕН, and FG perpendicular to ЕР, and each equal to the ргорог- 
tional parts contained in A D, or ВС. Join HG, and divide the figure 
EG into the same number of squares as the original A C. Describe in 
every square what is contained in the corresponding square of the 
given figure; and EFGH will be the reduced plan required. The 
same operation will serve either to reduce, or enlarge any map, plan, 
drawing, or painting. Fig. 17. 


To make a triangle equal to a given quadrilateral А B C D. 
Draw the diagonal A С, and parallel to it D E, meeting B A produced 
at E,and join CE: then will the triangle CE B be equal to the given 
quadrilateral ABC D. Fig. 18. 


To make a triangle equal to a given pentagon ABCD E. 

Draw D А and ов, and also EF, CG parallel to them, meeting A B 
produced at F and а; then draw DF and DG, so shall the triangle 
DFG be equal to the given pentagon ABC D E, Fig. 19. 

Observation.—As the area of every triangle is equal to the product of 
half its perpendicular height, multiplied by its base, the area of any 
irregular rectilineal figure can be readily obtained by the foregoing 
problems, 


MENSURATION OF PLANES, AND SOLIDS. 
Mensuration is of three kinds, viz., lineal, superficial, and solid, 
Lineal measure has reference to length only. 

Superficial measure (or the surface) includes length, and breadth. 
' Solid measure (or the content) comprehends length, breadth, and 
thickness, 


MENSURATION OF PLANES. 

The area of any plane figure is the superficial measure contained 
within its extremes, or bounds, This area is estimated by the number 
of small squares that may be contained in it, the side of these measuring 
squares being an iuch, & foot, or any other fixed quantity, and hence 
the area is said to be so many square inches, square feet, &c. Vide 
Table, Square measure. Page 322. 

To find the area of a parallelogram, whether a square, rectangle, &c. 

Multiply the length by the breadth, or perpendicular height, for the 
area required, 

Example.—Required the area of a rectangle, whose length is % fet, 
and breadth 4 feet, 


9 ҳ 4 = 36 feet, The required area, or euxtace. 
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To find the area of a triangle, its base, and perpendicular height 


being given. 
Multiply the base by the perpendicular height, and half the product 
will be the area. 
Example.—Required the number of square yards contained іп а 
triangle, whose base is 20 yards, and perpendicular height 14 yards. 


20 x 14 140 square yards, Area required. 


То find the area of a triangle, whose three sides are given. 

From half the sum of the three sides, subtract each side severally ; 
multiply the half sum, and the three remainders together, and the 
square root of the product will be the ares required. 

Example.—Required the area of a triangle, whose sides are 50, 40, 
and 30 feet. 

20 3.55 37 = 60, half the sum of the three sides, 

60 — 30 = 30 First difference. 
60 — 40 — 20 Second difference. 
60 — 50 = 10 Third difference, 
30 x 20 x 10 x 60 = 360000. 
Square root of 360000 = 600. Area required, 


Two sides of a right-angled triangle being given, to find the third 
side 


1. When the two sides forming the right angle are given, to find 
the hypothenuse, or side opposite the right angle. 

Take the square root of the sum of the two sides squared for the 
side required. 

Example.—Required the length of the interior slope of a rampart, 
whose perpendicular height is 17 feet, and the base of the slope 
20 feet. 

17 x 17 = 289 
20 x 20 = 400 


The square root of 689 = 26°24. The length required. 

2. When the hypothenuse, and one of the perpendicular sides are 
given. 

From the square of the hypothenuse, subtract the square of the 
given side, and the square root of the remainder will be the side re- 
quired. 

Example.—The hypothenuse being 5 yards, and the base 4 yards, 


required the other side. 
5x5 =95 
4х & = 15 


The square root of 9 = 5 yards. The side requis, 
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To find the area of a trapezium, A B C D. 

Draw the diagonal A С, upon which let fall from its opposite angles 
в, and D, the perpendiculars BF, DE. Find by measurement the 
diagonal A C, and the perpendiculars ВЕ, D E, then multiply the sum 
of the perpendiculars by the diagonal, and half the product will be the 
area of the trapezium.—'ig. 20, Plate 8, Practical Geometry. 


Example.— Required the area of the trapezium, whose diagonal А С 
is 100 feet, and perpendiculars B ¥ 30 feet, and D E 40 feet. 

30-40 х 100 
2 

Or divide the trapezium into two triangles by a diagonal, then find 
the areas of these triangles, and add them together. 

To find the area of a trapezoid, A B C D. 

Multiply the sum of the parallel sides A B, D С by the perpendicular 
distance E С, and half the product will be the area, Fig. 21, Plate 3, 
Practical Geometry. 

Example.—Required the area of the trapezoid A BC D, of which 


the parallel sides А В, D С are 120 feet, and 90 feet, and the perpendi- 
cular distance ЕС 40 feet. 


1204-90 x40 
2 


= 3500 square feet, Area required. 


= 4200 square feet. Area required, 


To find the area of an irregular figure, or polygon. 
Draw diagonals dividing the figure into trapeziums, апа triangles ; 
then, having found the area of each, add them together, and the sum 
will be the area required, 


To find the area of a figure, having a part bounded by a curve. 

Draw a right line joining the extremities of the curve, then find the 
area of the trapezium, Оп the right line let fall as many perpendicu- 
lars as the several windings of the curve may require. Find their 
lengths, and divide their sum by the number of perpendiculars, and 
the quotient will be the mean breadth; which being multiplied by the 
length of the right line, will give the area of the curved part. This 
area being added to that of the trapezium will give the area of the 
required figure. 


To measure long irregular figures. 

Measure the breadth at both ends, and at several places a£ equal 
distances, Add together all these intermediate breadths, and half the 
two extremes, which sum multiply by the length, and divide by the 
number of parts of the area, If the perpendiculars, or хез, be 
not at equal distances, compute all the parts separately, a wo THAT 
trapezoids, and add them all together for the whole area, 
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Example.—The breadths of an irregular figure at five “equidistant 
places being 8, 2, 7, 9, 4, and the whole length 40, required the 
area, 


844-12 12+2=6 
6+2+7+9 —24 
; ха = 240, Area required. 


To find the number of square acres in any of the preceding figures.* 
Divide the ‘superficial content in feet by 43560 (or in yards by 
4840), and the quotient will be the number required, 


To bring square chains to acres. 


Of square chains strike off one decimal place to the right, and the 
rest of the figures will be acres. 


To bring square links to acres, roods, and perches, 
Of square links cut off five of the figures on the right hand, for 
decimals, and the rest will be acres ; then multiply these decimals by 
4, for roods, cutting off five figures as before; and the decimals of 


these again by 40, for perches, when five figures are again to be struck 
off, 


To find the area of a regular polygon, 


Multiply the perimeter (or sum of the sides) of the polygon by the 
perpendicular drawn from its centre on one of its sides, and take half 
the product for the area. 

Or, multiply the area of one of the triangles by the number of sides 
of the polygon, and the product will be the area of it. 


Example.—Required, the area of a regular hexagon, whose side is 
40 feet, and the perpendicular 34-64 feet. 
40 х 6 = 240 the perimeter. 


34°64 
мохи = 4156-8 square feet, Area required. 


е Gunter's chain is in length 4 poles = 22 yards = 66 feet, and is divided 
into 100 links. Each link is therefore % of а yard, or of а foot, or 
1:92 inches. Land is estimated in acres, roods, and perches. An acre contains 
10 square chains, ог ав much as 10 chains in length and 1 chain in breadth ; or 
in yards it is 220 Х 22 = 4840; or in poles it is 40 x 4 = 160 square poles ; ог 
in links it is 1000 Х 100 = 100,000 square links. An acre is divided into 4 
called roods, and a rood into 40 parts called perches, which are square poles, or 
the'square of a pole of 5$ yards long, or the square of a quarter of a chain, or 
of 25 links, which is 625 links, Thus the divisions of land measure are— 

625 square links — 1 pole, or perch. 
40 perches = 1 rood. 
4 roods ze. 
The length of lines, measured with a chain, dhowld ve wt down ia links as 
а of in chains, and decimals, Therefore, eller Ча conten (а, 


found, it will be in square 
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To find the diameter, and circumference of any circle, the one from 
the other. 
Use either of the following proportions : 
as 7 is to 22 ` во is Ше diameter 
or аз 1 is to 3: 1416 | to Ше circumference. 
as 22 is to 7, 80 is the circumference 
or as 3* 1416 is to 1 to the diameter. 
Or, instead of dividing the diameter by 3*1416 multiply it by “3183, 
for the circumference, 
Example 1.— Required, the circumference of a circle, whose diameter 
13 20 feet. 
As 7 : 22 :: 20 : 62-857 feet. Circumference required. 
Example 2.—Required, the diameter of a circle, whose circum- 
ference is 36 inches. 
Аз 22 : 7 :: 36 : 11°45 inches. Diameter required. 


To find the diameter of a circle, the area being given. 
" Divide the area by "7854, and the square root of the quotient will 
be the diarneter required, 
Example.— Required, the diameter of a circle, whose area is 176" 715 
square feet, .. 
176:7154-7854 = 225. 
Square root of 225 = 15 feet. Diameter required, 


To find the area of a circle. 

1. Multiply half the circumference by half the diameter, or multiply 
the whole circumference by the whole diameter, and take + of the 
product, l 

2. Or, square the diameter, and multiply that square by “7854 for 
the area, 

8. Or, square the circumference, and multiply that square by 
*07958. 

Example l.—Required the area of a circle, whose circumference is 
55* 548 inches, and its diameter 18 inches. 


55 = =27°774 half circumference, 


= = 9 half diameter, 


97-774 x 9 = 249-966, square inches, Area required. 


á Example 2.— Required the area of a circle whose diameter is 12 
eet, 

12 x 12 = 144, square of the diameter. . 

"7854 x 144 = 113-0976 square feet, Area required. 
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Example 3.—Required the area of a circle, whose circumference is 
22 feet. 
22 x 22 — 484. 
484 x “07958 = 88-51672 square feet, Area required. 


To find the area of a circular ring, 
or space included between the circumferences of two circles, the one 
within the other. 
1. Subtract the square оЁ the less diameter from the square of the 
greater, and multiply their difference by “7854, 
2. Or, find the area of each circle separately, and subtract one from 
the other, for the area required. 
3. Or, multiply the sum of the diameters by the difference of the 
same, and that product by “7854 for the area. 
Ezample.—Required the area of a ring, the diameters of whose 
bounding circles are 10, and 20. : 
By Rule 3. 
20 + 10 = 30, sum of diameters. 
20 — 10 - 10, difference of diameters. 
80 x 10x "7854 = 235°62. The area. 


To find the length of any arc of a circle. 


1. As 360° is to the number of degrees in Ше arc, so is the circum- 
ference to the length of the arc, 

2. Or, multiply the degrees in the given arc by the radius of the 
circle, and the product by *01745 for the length of the arc. 


Ezample.— Rule 2.—Required the length of an arc of 30°, the 
radius being 9 feet. 


30 x 9 x “01745 = 4°7115, Length of arc. 


To find the area of the sector of a circle. 
Multiply the radius by the arc, and half the product will be the 
area, 
Example.—Required the area of the sector, whose radius is 30 
inches, and the length of the arc 36: 6 inches. 
36°6 x 30 
2 


To find the area of the segment of a circle. 


Find the area of the sector, by the preceding rule. Then find the 
area of the triangle formed by the chord of the segment, and the radii 
of the sector. Then, if the segment be less than a semicircle, subtract 
the area of the triangle from it, or, X Noe segment we greater than a 

semicircle, add the area of the triangle to \\ for The area, of Coe vey 
ment, 


= 549 square inches. Area required. 
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Example.—Required the area of a segment less than a semicircle, 
the radius being 20 inches, the chord 22°42 inches, the length of the 
arc 24°43 inches, and the perpendicular 16°56 inches, 

24°43 х 20 
2 


22-42 Ж 16-56 _ square inches. 
—— = 1858376 ( Area of Ше triangle. 


— : — square inches. 
244-3 — 185-6376 = 58-6624 ( rising 


= 244-3 square inches, Area of the sector. 


To find the area of a semicircle. 


1. Multiply $ of the circumference by the radius, and the product 
will be the aren. | 

2. Or, multiply Ше square of the diameter by "7854, and half the 
product will be the area, 


Example.— Rule 2,—Required the area of a semicircle, the diameter 
being 50 inches. 


50 x 50 X ·7854 
2 


EN e square inches. 
=11981+75 { Area required, 


To find the area of an ellipsis, or oval. : 
Multiply the longest diameter, ог axis, by the shortest, then multiply 
the product by “7854 for the area. 
Example.—Required the area of the ellipse, whose diameters are 
25 inches, and 18 inches. 


25 х 18 x "7854 = 353' 43 square inches, Area required. 


To find the area of a parabola, or its segment. 


Multiply the base by the perpendicular height, and take two-thirds 
of the product for the area, 


Example.—Required the area of a parabola, whose base is 20 feet, 
and height 12 feet. 


20 x 12 - 240 
$ of 240 = 160 square feet. Area required. 


MENSURATION OF SOLIDS. 


А solid is a body containing length, breadth, and thickness. 

Solids are measured by cubes, whose sides are each an inch, a foot, 
а yard, &c., and the solidity, capacity, or content of any figure is 
computed by the number of such cubes as are contained in it.— Vide 
Совіс MEASURE, page 320. 

А cube is a solid contained by six equal square sides. А — 

A pyramid В а solid whose sides are ӘЛ trieng\es meting 
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in a point, the base being any plane figure whatever. It is called a 
triangular pyramid when its base is a triangle; a square pyramid when 
its base is a square, &c. 

The segment of a pyramid, cone, or any other solid is а part, 
D E F G, cut off from the top, by a plane D E F, parallel to the base 
A B C.— Vide Fig. 21, Plate 2, HEIGHTS, DISTANCES, and PRACTICAL 
GEOMETRY. 

A frustrum, or trunk, is a part, A B C D E F, that remains at Ше 
bottom after the segment is cut of. 

A cone is a round pyramid, of which the base is a circle, 

The axis of a solid is a line from the vertex (or point) to the centre 
of the base, or through the centres of the two ends, When the axis is 
perpendicular to the base, it is a right prism, pyramid, or cone; other- 
wise it is oblique. 

A sphere is a solid contained under one convex surface and is 
described by the revolution of a semicircle about its diameter which 
remains fixed. 

The centre of the sphere is such a point within the solid as is every- 
where equally distant from the convex surface, or circumference of it. 

The diameter (or axis) of a sphere is a straight line, which passes 
through the centre, and is terminated by the convex surface, 

A segment of a sphere is a part cut off by a plane, the section of 
which is always a circle, called the base of the segment. 

A sector of а sphere is that which is composed of a segment (less 
than a hemisphere) and of a cone. 

A prism is a solid, the sides of which are parallelograms, having its 
ends equal, and similar plane figures. 

Prisms are named according to the number of angles in the base. 

A cylinder is a solid, the two ends of which are circular; and it is 
described, or formed, by the revolution of a right-angled parallelogram 
about one of its sides, which remains fixed. 

To find the superficies of a prism, or cylinder. 

Multiply the perimeter of one end of the prism by the length, 
or height of the solid, and the product will be the surface of all its 
sides. To which add ulso the area of the two ends of the prism, when 
required. 

Or, compute the areas of all the sides and ends separately, and add 
them all together. 

Ezample.—Required the surface of a cube, whose sides are each 
5 inches. 

5+5+5-+ 5 = 20, perimeter of one end, 

20 x 5 = 100, surface of sides. 

5 x 5 = 25, area of one end. 

100 + 25 + 25 = 150 square inches. Surface of cube, 


To find the surface of a pyramid, or cone, 
Multiply the perimeter of the hase by the deant height, or length of 
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the side, and half the product will be the surface of the sides; to which 
add the area of the base when required. Х 


Example.—Required the upright surface of a triangular pyramid; 
the slant height being 20 feet, and each side of the base 3 feet. 


3 + 3 + 3 = 9, perimeter of base. 
9x20 = 90 feet. Surface required, 


To find the surface of the frustrum of a pyramid, or cone. 
Add together the perimeters of the two ends, multiply their sum by 
the slant height, and take half the product. 


Example.—How many square feet are in the surface of the frustrum 
ofasquare pyramid, whose slant height is 10 feet, each side of the 
base З feet, and each side of the less end 2 feet ? 

3 4- 8 4- 8 4- 8 12, perimeter of base. 
2-2--2--2- 8, perimeter of less end. 
124-8 x10 


= 100 feet. Surface required. 


To find the solid content of a prism, or cylinder. 

Find the area of the base, or end, and multiply it by the length of 
the prism, or cylinder, For a cube, multiply its side twice by itself ; 
and for а parallelopipedon, multiply the length, breadth, and depth 
together for the content, 


Example.—Required the solid content of a cube, whose side is 
24 inches. 


24 x 24 x 24 = 13824 square inches. Content required. 


To find the content of the solid part of a hollow cylinder. 


From the content of the whole cylinder considered as a solid, sub- 
tract the content of the hollow part, also considered as a solid, and the 
difference will be the solidity required. | 


Example.—Required the content of the solid part of the hollow 
cylinder whose exterior diameter is 12 inches, the interior diameter 
"8 inches, and height 20 inches, 


12 x 12 x "7854 = 113-0976, area of base of cylinder, 

113:0976 x 20 — 2261:952, solidity of whole cylinder. 

8 x 8 x "7804 = 50°2656, area of base of hollow cylinder, 
50-2656 x 20 = 1005312, content of hollow part. 

2261:952 — 1005*312 = 1256: 64 cubic inches. Solidity required. 


To find the solidity of the frustrum of a cylinder. 


Multiply the area of the base by half the greatest, and the least 
lengths, and the product will be the solidity. 
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Ezample.—Required the solidity of a frustrum, whose diameter is 
24 inches, the greatest length 36 inches, and the least length 
20 inches. 

24 x 24 = 576. Square of the diameter, 

576 x “7854 = 452-3904. Area of the base. 


| Е 36 + 20 — М Cubic inches. 
452-3904 x = = 12666-9312 ( Solidity required. 


To find the content of a pyramid, or cone. 
Find the area of the base, and multiply that area by the perpen- 
dicular height, and take | of the product. 
Ezample.—Required the solidity of a square pyramid, each side of 
its base being 30, and its perpendicular height 25. 
30х30 = 900, area of base. 
900 x 25 
8 


То find the solidity of the frustrum ој а cone, or pyramid. 
Add into one sum the areas of the two ends, and the mean propor- 


tional between them: take | of that sum for the mean area, which 
multiply by the perpendicular height, or length of the frustrum. 


Note.—To find a mean proportional, 

As one of the sides of the base is to the homologous, or correspond- 
ing side of the other end, so is the area of the base to the mean pro- 
portional required, 

Example.—Required the number of solid feet іп a piece of timber, 
whose bases are squares, each side of the greater end being 15 inches, 
and each side of the less end 6 inches; also the length of the perpen- 
dicular altitude 24 feet, 


15 x 15 = 225, area of the base. 
6x 6= 38, area of the top. 
Аз 15 :6:: 225: 90, mean proportional, . 
24 feet = 288 inches, 


225 + 36 + 90 x 288 
8 


= 7500, Solidity required. 


= 33696 cubic inches = 194 cubic feet. 


To find the surface of a sphere, or any segment. 
Multiply the circumference of the sphere by its diameter, which will 
give the whole surface. 
Or, square the diameter, and multiply by 3*1416. 
Or, square the circumference, and multiply by "3183; 
` ” * and divide Бу 3°1416, 
Note.—For the surface of the segment, or frustrum, multiply the 
whole circumference of the sphere by the bagat of the part required. 
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Example,—Required the superficies of a globe whose diameter is 
24 inches. 


24 x 24 x 8:1416 = 1809°5616 square inches, 


То find the solidity of a sphere or globe. 
á 1. Multiply the surface by the diameter, and take 1 of the pro- 
uct, 
Or, multiply the square of Ше diameter by the circumference, and 
take j of the product. 
2. Cube the diameter, and multiply by “5936. 
3. Cube the circumference, and multiply by *01688. 
Example.—Required the content of a sphere, whose axis is 12. 
12 x 12 x 12 x “5936 = 904:7808. Content required. 


To find the solidity of а hemisphere. 
. Find the solidity of the sphere, and half the content will be that of 
the hemisphere, 


Note 1.—Any sphere, or globe twice the diameter of another con- 
tains four times the superficies, or area of the other, and eight times the 
solid content. Hence the superficies of spheres аге as the squares, and 
the solidity as the cubes of their diameters. 

Note 2.—Тће cube of the diameter of а sphere in inches, multiplied 
by “00188, will give the number of imperial gallons tt will contain. 


To find the solid content of a spherical segment. 


1. From three times the diameter of the sphere, take double the 
height of the segment ; then multiply the remainder by the square of 
the height, and this product by "5236. 

2, Or, to three times the square of the radius of the segment’s base 
add the square of its height; then multiply the sum by the height, 
and the product by "5236. 

Example.—hRequired the content of a spherical segment 2 feet in 
height, cut from a sphere of 8 feet diameter. 

(3 x 8) —(2 + 2) = 20 
20 x 22 x '5236 = 41°888 cubic feet, Content required, 


To find the diameter of a sphere, its solidity being given. | 
Divide the solidity by “5236, and take the cube root of the quotient, 
Example.—The solidity of a sphere being 113-0976 solid inches, 

what will be its diameter ? 
113°0976 
“5236 
required. ` 


= 216, the cube root of which is 6 inches, the diameter 
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To find the weight of an iron shot, its diameter being given. 


Take | of the cube of the diameter, and | of that eighth, and the 
sum of these two quotients will be the weight in pounds. 
Ог, as 64 is to 9 1Ь., so is the diameter cubed to its weight. 


Ezample.—Required the weight of an iron shot whose diameter is 
8-5 inches? - 
3:5 cubed =42°875, cube of diameter. 


42-875 = 5-359 уэ» = -669 
5:359 + “669 = 6:028 pounds, Weight required. 


To find the weight of a leaden ball, its diameter being given. 
Take 4 of the cube of the diameter, and from it subtract | of this 
third, and the remainder will be the weight, nearly. 
Or, take 2, of the cube of the diameter. 
Example.—What is the weight of a leaden ball whose diameter is 
8:3 inches? 
3°3 cubed = 35°937, cube of diameter, 


5. 1: 
35.937 = 11:979 11.979 


= 3.993 


11:979-3:998 = 7.986 pounds. Weight required. 


To find the diameter of an iron shot, tts weight being given. 


Multiply the cube root of the shot’s weight by 1:923 for the 
diameter, 


Pr. Cube root. 275} Diameter. 
42 3:4760, &с. |Ф | 6-684, &c. 
32 3:1748 =“) 6-103 „ 
24 2:8844 == | 5:545 „ 
18 2.6207 Op ,, 
12 22894 28 | 4.401 „ 
9 2:0800 == | 3-999 ,, 
6 1'8171 БЕ|3:494 , 
3 1.4422 = 2) 2-772, 


To find the diameter of a leaden ball, its weight being given. 

To 4 times the weight add half the weight, and 185 of half the 
weight; and the cube root of this sum will be the diameter in inches, 
nearly. 

Example.—What is the diameter of a leaden ball, whose weight із 
8 pounds. 

8x4232 4-4 |ШоҒ4-:12. 

32 + 4 +' 12 =36°12, of which the cube reot is 3*3 inches, nearly. 


Diameter required. 
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To find the weight of an iron shell, its interior and exterior diameter 
being given. 

Take & of the difference of the cubes of the external and internal 
diameters, for the weight of the shell in pounds. 

Ezxample.—What is the weight of a shell whose exterior diameter 
is 12°85 inches, and interior diameter 8°75 inches 2 

12°85 cubed = 2121'8241. 8:75 cubed = 669°9218, 

2121-8241 — 669°9218 = 1451:9022. 

& of 1451:9022 = 204°1737 pounds. Weight required, 


To find the quantity of powder a shell will contain, 


Divide the cube of the interior diameter in inches by 57*3, and the 
quotient will be the weight in pounds. : 
Or, multiply the cube of the diameter by 11, and divide by 21 for 
the quantity in half ounces. 
Example.—How much powder will fill a shell, whose internal 
diameter is 7 inches 2 
7 cubed = 343. 
343 
57:3 
To find the side of a cubical box to contain а given quantity of 
pouder.* 
Multiply the weight in pounds by 30, and the cube root of the 
product will be the side of the box in inches. 
Example.— Required the side of а cubical box to hold 50 pounds of 
powder ? 


50 x 30 = 1500, the cube root of which is 11°44, which will be 
the side of the box іп inches, 


= 6 pounds nearly, Powder required. 


To find the quantity of powder to ЈИ tha chamber of а mortar, or 
howitzer, 

Multiply the content of the chamber іп inches by 55, and divide 
the product by 1728, and the quotient will be the quantity of powder 
in pounds, 

Note.—The chamber of a mortar, or howitzer, Is formed of a hollow 
frustrum of a right cone, and of a hollow hetiaphere, 

Example.—Required the quantity of powder to fill the chamber of 
a 13-inch mortar in which the diameter А tin 0" D Inches, the diameter 


е 57-3 is the number of pore ot раке өтініпей in a cubic foot, when 
shaken; and 55 pounds w пој al кп, According to Ше first case, one 
pound of powder wil! oconpy 30 crite Ініне кіні according to the second case, 
one will occupy 31: 4189 eubie ities, 
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C E 6'5 inches, and the length Da 21•5 inches. Vide Fig. 22. Plate 2. 
HEIGHTS AND DISTANCES, and PRACTICAL GEOMETRY. 

The content of the chamber must be found by finding the content of 
the hollow frustrum of the cone, and that of the hemisphere (vide рге- 
ceding rules) : which in this example will be 999:9741875. : 

999°9741875 x 55 


Then — — pounds, nearly. 


To find the quantity of powder to fill a rectangular бох, 
Divide the content (viz., length x breath x depth) of the box in 
inches by 30 for the pounds of powder. 
Exzample.—How much powder will fill а box, the length being 
15 inches, the breadth 12, and the depth 10 inches? 


ae = 180, во pounds. Number required. 


To find the quantity of powder to fill a cylinder, 
Multiply the square of the diameter by the length, then divide by 
38-2 for the pounds of powder. 
Example-—How much powder will the cylinder contain, whose 
diameter is 10 inches, and length 20 inches? 
10 X10x20 
— — 524 pounds, nearly. 
To find the size of a shell, to contain a given weight of powder. 
Multiply the pounds of powder by 57:3, and the cube root of the 
product will be the diameter in inches, 
Example,—Required the diameter of a shell to contain 6 lb, of 


powder? 
6 x 57:3 = 843: 8, the cube root of which is 7, the diameter re- 


quired, in inches. 
To find what length of a cylinder (or bore of 'a gun) will be filled by a 
given weight of powder. 
Multiply the weight in pounds by 38*2, and divide the product by 
the square of the diameter in inches, for the length required. 
Example.—What length of a cylinder 8 inches in diameter will be 
filled with 20 15, of powder 2 
20 х38:2 
8х8 


To find the content, and weight of a piece of ordnance, 


Divide the length of the gun into as many sections as may be found 
necessary. Find the content of each (by preceding rules) and from 


= 1148 inches, 
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their sum subtract the content of a cylinder, whose length is eqnal to 
that of the bore, and its diameter equal to that of the calibre of the 
piece ; multiply the difference (if it be a brass gun) by 5'0833, (if an 
iron gun) by 4: 2968, and the product will be the weight in ounces, 
оће -A cubic inch of gun metal weighs 5" 0833 ounces, 
Ditto of cast iron 4° 2968 ounces. 


To find the content of a cask. 


Multiply half the sum of the areas of the two interior circles, viz., 
at the head, and bung, by the interior length, for the content, 

Or, to the area of the head, add twice the area at the bung, multiply 
that sum by the length, and take one-third of the product. 

Example.—Required the content of a cask, its greatest interior 
diameter being 24 inches, its least interior diameter 20 inches, and the . 
interior length 30 inches, 

24 x 24 x "7854 = 452:3904, area of large circle. 
20 x 20 x “7854 = 314:1600, area of small circle. 
ОО = 889-2752, half sum. 

Then 383:2752 x 30 = 11498°256, the content; which being 
‘divided by 277} (the number of cubic inches in a gallon) will give the 
number of gallons contained in the cask, 

та 11498:256 
27725 

Note.— The content of any vessel in cubic feet, multiplied by 6: 232 
(or if in inches by *003607) will give the number of imperial gallons 

at will contain. 


—41:4725, Фе. Number of gallons required. 


EPITOME OF MENSURATION. 
OF THE CIRCLE, CYLINDER, SPHERE, ETC. 


1. The circle contains a greater area than any other plane figure, 
bounded by an equal perimeter, or outline. , 

2. The areas of circles are to each other as the squares of their 
diameters ; any circle twice the diameter of another contains four times 
the area of the other, 

3. The diameter of a circle being 1, its circumference equals 3*1416. 

4. The diameter of a circle is equal to *31831 of its circumference. 

5. The square of the diameter of a circle being 1, its area equals 
7854. 

6. The square root of Ше area of а circle, multiplied by 1'12837, 
equals its diameter. 

7. The diameter of a circle, multiplied by "8862, or the circum- 
ference multiplied by "2821, equals the side of a square of equal 
area, 
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8. The sum of the squares of half the chord, and versed sine, divided 
by the versed sine, the quotient equals the diameter of the correspond- 
ing circle, 

9. The chord of the whole arc of a circle taken from eight times 
the chord of half the arc, one-third of the remainder equals the length 
of the arc, 

10. Or, the number of degrees contained in the arc of a circle, mul- 
tiplied by the diameter of a circle, and by *008727, the product equals 
the length of the arc in equal terms of unity. 

11. The length of the arc of the sector of a circle multiplied by its 
radius, half the product is the area. 

12. The area of the segment of a circle equals the area of the sector, 
minus the area of a triangle whose vertex is the centre, and base equals 
the chord of the segment. 

13. The sum of the diameters of two concentric circles multiplied 
by their difference, and by “7854, equals the area of the ring, or space 
contained between them. 

14, The sum of the thickness, and internal diameter of a cylindric 
ring multiplied by the square of its thickness, and by 2°4674, equals 
its solidity. 

15. The circumference of a cylinder multiplied by its length, or 
height, equals its convex surface, 

16, The area of the end of a cylinder multiplied by its length, equals 
its solid content, 

17. The area of the internal diameter of a cylinder multiplied by its 
depth, equals its cubical capacity. 

18. The square of the diameter of a cylinder multiplied by its 
length, and divided by any other required length, the square root of 
the quotient equals the diameter of the other cylinder of equal solidity, 
or capacity. 

19. The square of the diameter of a sphere multiplied by 31416, 
equals its convex surface. 

20. The cube of the diameter of a sphere multiplied by “5936, 
equals its solid content. 

21. The height of any spherical segment, or zone, multiplied by the 
diameter of the sphere, of which it is a part, and by 3: 1416, equals the 
area, or convex surface of the segment; 

22. Or, the height of the segment multiplied by the circumference 
of the sphere of which it is a part, equals the area. 

23. Тће solidity of any spherical segment is equal to three times the 
square of the radius of its base, plus the square of its height, and mul- 
tiplied by its height, and by “5236. 

24. Тһе solidity of a spherical zone equals the sum of the squares 
of the radii of its two ends, and one-third the square of its height, mul- 
tiplied by the height, and by 1:5708. 

25. The solidity of the middle zone of a sphere equals the sum of 
the square of either end, and two-thirds the square of the height, mul- 


tiplied by the height, and by "1854. 
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26. Тће capacity of a cylinder 1 foot in diameter, and 1 foot in length, 
equals 4°895 imperial gallons, 

27. The capacity of a cylinder 1 inch in diameter, and 1 foot in length, 
equals “034 of an imperial gallon. 

28. The capacity of a cylinder 1 inch in diameter, and 1 inch in 
length, equals * 002832 of an imperial gallon, 

29. The capacity of а sphere 1 foot in diameter, equals 3:263 im- 
perial gallons. 

30. Тһе capacity of a sphere 1 inch in diameter, equals “001888 of 
an imperial gallon. 

31. Hence the capacity of any other cylinder in imperial gallons is 
obtained by multiplying the square of its diameter by its length; or 
the capacity of any other sphere by the cube of its diameter, and by 
the number of imperial gallons contained as above in the unity of its 
measurement, 


OF THE SQUARE, RECTANGLE, CUBE, ETC. 


1. The side of а square equals the square root of its area. 

2, The area of a square equals the square of one of its sides. 

3. The diagonal of a square equals the square root of twice the square 
of its side, 

4. The side of a square is equal to the square root of half the square 
of its diagonal. 

5. The side of a square, equal to the diagonal of a given square, con- 
tains double the area of the given square. 

6. The area of a rectangle equals its length multiplied by its 
breadth. 

7. The length of a rectangle equals the area divided by the breadth ; 
or the breadth equals the area divided by the length. 

8. The side, or end of a rectangle, equals the square root of the sum 
of the diagonal, and opposite side to that required, multiplied by their 
difference, 

9. The diagonal in a rectangle equals the square root of the sum of 
the squares of the base, and perpendicular. 


10. The solidity of a cube equals the area of one of its sides mul- 
tiplied by the length of one of its edges. 

11. The edge of a cube equals the cube root of its solidity. 

12. The capacity of a 12-inch cube equals 6*232 gallons. 


Surfaces and Solidities of the regular bodies, when the linear edge is 1. 


Ко. of Sides. 
4 Tetrahedron . 1:7320508 0:1178513 
6 Hexahedron . 6: 1. 
8 Octahedron. . 3:4641016 0-4714045 
12 Dodecahedron . 20:6457788 7°6631189 
20 Теоваћедгоп. . 8°6602540 2°1816950 
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The tabular surface multiplied by Ше square of the linear edge, the 
product equals the surface required ; 

Or, the tabular solidity, multiplied by the cube of the linear edge, 
the product is the solidity required. 
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OF TRIANGLES, POLYGONS, ETC. 


1. The complement of an angle is its defect from a right angle. 

2. The supplement of an angle is its defect from two right angles. 

3. The sine, tangent, and secant of an angle, are the cosine, cotan- 
gent, and cosecant of the complement of that angle. 

4. The hypothenuse of a right-angled triangle being made radii, its 
sides become the sines of the opposite angles, or the cosines of the 
adjacent angles. 

. 5. The three angles of every triangle are equal to two right angles ; 
hence the oblique angles of a right-angled triangle are each other's 
complements, 

6. Тһе sum of the squares of the two given sides of a right-angled 
triangle is equal to the square of the hypothenuse. 

7. The difference between the square of the hypothenuse, and given 
side of a right-angled triangle is equal to the square of the required 
side. 

: 8. The area of a triangle equals half the product of the base multi- 
plied by the perpendicular height ; 

9. Or, the area of a triangle equals half the product of the two 
sides, and the natural sine of the contained angle. 

10. The side of any regular polygon multiplied by its apothem, or 
perpendicular, and by the number of its sides, half the product is the 
area. 

Table of the Areas of regular polygons whose sides are unity. 


Name No. Apothem, Are р 
of of Кос when side is епо Е Central 
polygon. sides. |perpendicular. one, or unity. ge ange. 
o Д о , 
| Triangle . 3 | 0-2886751 | 0:4330127 | 60 0 | 120 0 
Square . 4 |05 1 90 0 90 0 
Pentagon. 5 | 0:6881910 | 1:7204774 | 108 0 72 0 
Hexagon . 6 | 0°8660254 | 2:5980762 | 120 0 60 0 
Heptagon. 7 | 1:0382607 | 3:6339124 | 128 343 | 51 25j 
| Octagon . 8 | 1:2071068 | 4-8234271 | 135 0 45 0 
Nonagon . 9 | 1:3737387 | 6:1818942 | 140 0 40 0 
Decagon . | 10 | 1:5388418 | 7:6942088 | 144 0 36 0 
Undecagon | 11 | 1:7028136 | 9:3656399 | 147 16%| 32 435 
Dodecagon | 12 | 1:8660254 11:1961524 | 150 0 30 


"| 


The tabular area of the corresponding polygon multiplied by Ше 
square of the side of the given polygon, equals the area of the given 


polygon. 
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PART XIV. 
TRIGONOMETRY. 


Plane trigonometry treats of the relations, and calculations of the 
sides, and angles of plane triangles, 

The measure of an angle is an arc of any circle contained between 
the two lines which form that angle, the angular point being the 
centre ; and it is estimated by the number of degrees contained in that 
arc, Hence a right angle being measured by a quadrant, or quarter 
of a circle, is an angle of 90 degrees. Тһе sum of the three angles 
of. every triangle is equal to 180 degrees, or two right angles; there- 
fore, ша right-angled triangle, taking one of the acute angles from 
90 degrees, leaves the other acute angle; and the sum of the two 
angles in any triangle, taken from 180 degrees, leaves the third angle; 
or one angle being taken from 180 degrees leaves the sum of the other 
two angles. 

Definitions. 

The Sine of an arc is the line drawn from one extremity of the arc 
perpendicular to the diameter of the circle which passes through the 
other extremity. 

The Versed sine of an arc is the part of the diameter intercepted 
between the arc, and its sine. 

The Supplement of an arc is the difference, in degrees, between the 
arc, and a semicircle, or 180 degrees. 

The Complement of an arc is the difference, in degrees, between the 
arc, and a quadrant, or 90 degrees. 

The Tangent of an arc is а line touching Ше circle in one extremity 
of that arc, continued from thence to meet a line drawn from the 
centre through the other extremity; which last line is called the Secant 
of the same arc. 

The Cosine, Cotangent, and Cosecant of an arc are the sine, tangent, 
and secant of the complement of that arc, the Co being only a contraction 
of the word complement. 

The sine, tangent, or secant of an angle, is the sine, tangent or 
secant of the arc by which the angle is measured, or of the degrees, 
&c., in the same arc, or angle. Vide also Definitions, PRACTICAL 
GEOMETRY, page 358. . 5 


There are two Methods of resolving triangles, or the cases of trigo- 
nometry—viz., Construction, and Computation. 
188 method.—The triangle is constructed by making the «Әу Tom 
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а scale of equal parts, and laying down the angles from the protractor. 
Then, by measuring the unknown parts by the same scale, the solution 
will be obtained, 

2nd method.—Having stated the terms of the proposition, resolve 
it like any other proportion, in which a fourth term is to be found 
from three given terms, by multiplying the second and third terms 
together, and dividing the product by the first. 

Note.—Every triangle has six parts—viz., three sides, and three 
angles; and, in every case in trigonometry, there must be given three 
of these parts to find the other three, Also of the three parts that 
are given, one of them at least must be a side; because, with the same 
angles, the sides may be greater, or less, in any proportion. 

Computation. 

Case 1.— When а side and Из opposite angle are two of the given 
parts. 

The sides of any triangle having the same proportion to each other, 
as the sines of their opposite angles ; then— 

As any one side, is to the sine of its opposite angle; so is any other 
side, to the sine of its opposite angle, 

To find an angle, begin the proportion with a side, opposite to a 
given angle; and, to find a side, begin with an angle opposite to a 
given side. 

Case 2.— When two sides, and their contained angle, are given, 

Ав the sum of the two sides, is to the difference of the sides, so is 
the tangent of half the sum of their opposite angles, to the tangent 
of half the difference, of the same angles. Then by adding half the sum 
to half the difference the greater angle will be ascertained; and by 
subtracting half the difference from the half sum, the lesser angle will 
be determined, All the angles being consequently known, the side 
required will be found, as in Case 1. 

Case 3.— When the three sides of a triangle are given, to find the 
angles. 

Let fall a perpendicular from the greatest angle, on the opposite 
side, or base, dividing it into two segments; and the whole triangle 
into two right-angled triangles: then the proportion will be— 

As the base, or sum of the segments, is to the sum of the other two 
sides; so is the difference of those sides, to the difference of the seg- 
ments of the bases; then add half the difference of the segments to 
the half sum, or the half base, for the greater segment; and subtract 
the same for the less segment. Hence, in each of the two right-angled 
triangles, there will be known two sides, and the right angle opposite 
to one of them, consequently the other angle will be found by the method 
in Case 1. 

Case 4.— When in a right-angled triangle, one side and the angles 
are given, to find the other side, or the hypothenuse. 

As radius (1.6., sine of 90°, or tangent of 459), is to the given side; 
so is the tangent of its adjacent angle to the other side: and во is the 
secant of the same angle to the hypothenuse, 
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USEFUL THEOREMS, AND COROLLARIES, 


1. When one line meets another, the angles, which it makes on the 
same side of the other, are together equal to two right angles. 

2. АЦ the angles, which can be made at any point (by any number 
of lines), on the same side of a right line, are, when taken all together, 
equal to two right angles: and, as all the angles that can be made, on 
the other side of the line, are also equal to two right angles; therefore 
all the angles that сап be made quite round a point, by any number 
of lines, are equal to four right angles. Hence also the whole circum- 
ference of a circle, being the sum of all the angles that can be made, 
about the centre, is the measure «f four right angles. 

3. When two lines intersect each other, the opposite angles are 

ual. 

74 When опе side of a triangle is produced, ог extended, Ше out- 
ward angle is equal to the sum of the two inward opposite angles, 

5. In any triangle, the sum of all the three angles is equal to two 
right angles (180°). Hence, if one angle of a triangle be a right 
angle, the sum of the other two angles will be equal to a right angle, 

909), 
( б any quadrilateral, the sum of all the four inward angles is 
equal to four right angles. 

7. In any right-angled triangle, the square of the hypothenuse (or 
side opposite to the right angle) is equal to the sum of the squares of 
the other two sides, Therefore, £o find the hypothenuse, add together 
the squares of the other two sides, and extract the square root of that 
sum: and £o find one of the other sides, subtract from the square of 
the hypothenuse the square of the other given side, and extract the 
square root of the remainder for the side required. 


8. cosine = А/ (1 — 53) 
9. sine + cosine = tangent. 
10. cosine — sine = cotangent. 
11. sin.? + cos.? = rad? 
12. rad.? + tan.? = secant? 
13. 1 -- tan. = cotangent. 
14. 1 -+ cotan. = tangent. 
15. 1 + sine = cosecant. 
16. 1 + cosine = secant. 
17. 1 =+ cosecant = sine, 
18. 1 + secant = cosine, 
19. rad. — cosine = versed sine. У 
Thus, we may, instead of dividing by а sine, multiply by the 
cosecant; instead of dividing by a tangent, multiply by the cotangent 
of the same arc; and so of others. 


RIGHT-ANGLED TRIANGLES, 


1. (hypoth.)? = base? + perp? 
2. base? = (hypoth. + perp.) X (hypoth. — perp.) 
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3. perp? = (hypoth. + base) X (hypoth. — base.) 
4. perp. — base X tan. angle at base, 

5. Бур. — base X sec, angle at base, 

6. perp. -i- base = tan, angle at base, 

7. base 3- perp. = tan. angle at vertex. 

8. hypoth. -i- base — sec. angle at base. 

9. hypoth, -i- perp. = sec. angle at vertex. 
10. base -i- hypoth. — cosine angle at base. 
11. perp. + hypoth. = sine angle at base. 


TRIGONOMETRY, WITHOUT LOGARITHMS.* 


« In all the more elaborate and refined operations of trigonometry, 
it is not only desirable, but necessary, to employ some of the larger 
logarithmic tables, both to save time and to ensure the requisite 
accuracy in the results, But in the more ordinary operations, as in 
those of common surveying, ascertaining inaccessible heights, and 
distances, reconnoitring, &c., where it is not very usual to measure 
a distance nearer than within about its thousandth part, or to ascertain 
an angle nearer than within two or three minutes, it is quite a useless 
labour to aim at greater accuracy in a numerical result. Why com- 
pute the length of а line to the fourth or fifth place of decimals, when 
it must depend upon another line, whose accuracy cannot be ensured 
beyond the unit’s place? Or, why compute an angle to seconds, when 
the instrument employed does not ensure the angles in the data beyond 
the nearest minute? In the following Table are brought together the 
natural sines and cosines, &c., to every degree in the quadrant, and 
this table will be found sufficiently extensive and correct for the various 
practical purposes above alluded to. The requisite proportions must, 
it is true, be worked by.multiplication, and division, instead of by 
logarithms, Yet this by no means involves such a disadvantage as 
might seem at first sight. For when the measured lines are expressed 
by three, or at most four figures, the multiplications and divisions 
are performed nearly as quick, and in some cases quicker, than by 
logarithms. Then as to accuracy, even in cases where the computer 
will have to take proportional parts for the minutes of a degree, the 
result may usually, if not always, be relied upon to within about в 
minute.” 


* In Lieut.-Colonel В. Jackson’s scientific “Treatise on Military Surveying, 
&c., Кс., &c.," Portable trigonometry without logarithms, is thus introduced— 

“Phe following useful application of Trigonometry, by means of the natural 
sines, tangents, &c., is taken from an early number of that valuable periodical, 
‘The Mechanic's Magazine,’ and will be found particularly suited to the pur- 
poses of the military surveyor.” 
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А TABLE OF NATURAL SINES, ООВТМЕЗ, TANGENTS, COTANGENTS, 
BECANTS, AND OOSECANTS, 


to every Degree of the Quadrant. 


Tangents. | Cotangents. | Secants, 


ЈЕ 
| 


"00000 


Infinite. 1:00000 Infinite, 
*01745 57-2900 1*00015 57-2937 
“03490 28*6363 1*00061 23°7537 
“05234 19*0811 1*00137 19*1073 
"06976 14:3007 1:00244 14*3356 
“08116 11:4301 1'00382 11:4137 


“10453 +10510 9'51236 1*00551 9'56677 
"12187 *12218 8*14435 1:00751 8120561 
+13917 714054 1511531 1:00983 7°18530 
"15643 "15888 6'31375 1'01246 6'39245 
"17365 "17623 5:67128 1:01543 5:75817 


“19081 "19438 5'14455 | 1:01872 


= | ыы 
| 41434 Безе | — | 


5*21084 
*20791 -21256 4:70463 1:02234 | 480973 
+22495 "23097 4-33148 1:02630 4544541 
“24192 “24933 401078 1'03061 4713356 
+25882 "26795 3%13205 1'03528 |  3:86870 

16 || -27564 | -96126 || “28675 3545741 1'04030 | 362796 
11 | “29237 | +95630 | “30513 3'27085 1:04569 3:42030 
18 | "30902 | “95106 “82492 3101768 105146 3.23607 
19 | “32561 | 94552 | -34433 2.90421 1'05762 | 307155 
20 | :34202 | 93969 || “3639Т 2'74148 1'06418 2-92380 
21 || +35837 | -93358 || -38386 2-60509 107114 2:19043 
22 | “31461 | "92718 “40403 2:41509 1:07853 2' 66947 
23 | “39013 | 92050 | 42447 2-35585 107636 2.55930 
24 || *40674 | *91356 *44523- 2'24604 1'09464 2:45859 
25 | “47262 | -90631 "46631 214451 110338 2:36620 
26 | "43837 | •вовто || 48773 2:05030 1'11260 | 22811 
21 | 745309 | “89101 | “00952 1:96261 1'12233 | 2:20269 
28 | “46947 | -88295 || “52111 1'88073 1'13257 3:13006 
29 | *45481 | -87462 || “55431 1:80405 1'14335 2:06266 
зо | “50000 | -в6603 || “57725 1:73206 115470 2.00000 
31 | "51504 | “85717 || +60086 1'16663 | 1794160 
32 | “52992 | "84805 | -62487 1 1411918 1:%8708 
33 | "54464 | "83867 "64941 1 1'19236 1'83608 
34 || “55019 | -82904 | 67451 1 1:20622 1-78829 
35 || *57358 | “81915 "10021 1-42815 1°22077 1:14345 
36 | “58118 | “80907 | “17654 137635 1'23607 1770180 
зт | «60181 | -79863 | 75355 1:32104 1'25214 1'66164 
+61566 | 78801 ||  +78129 1'27994 1'26902 1-62427 
*62932 | 77115 || “80978 1:23490 1:25676 1:58902 
64279 | “26604 "83910 1°19175 1:30541 1:55572 
“65606 86929 1:15037 | 1'32501 
"66913 -90040 1'11061 1'34563 |  1:49448 
“68200 “99251 1'07237 1-36733 | 1746628 
"69466 "96569 1:03553 1:39016 1:43956 
“70111 1-00000 1:00000 1741421 1'41421 
Cotangents. | Tangents. | Cosecants. V Secanta. 
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“Тһе preceding table is so arranged that for angles not exceeding 
45 degrees, the sine and cosine for any number of degrees will be 
found opposite to the proposed number in the left-hand column, and 
in the column under the appropriate word. When the number of 
degrees in the arc, or angle, exceeds 45 degrees, that number must be 
found in the right-hand column, and opposite to it in the column 
indicated by the appropriate word at the bottom of the table. Thus, 
the sine, and cosine of 36 degrees are "58778, and '80902 respectively ; 
the tangent and cotangent of 62 degrees are 1:88073, and :53171 
respectively ; the radius of the table being unity, or 1, The taking of 
proportional parts for minutes can only be done correctly in those 
parts of the table where the differences between the successive sines, 
&c., run pretty uniformly, Suppose we want the natural sine of 
20° 16’, Тһе sine of 21 degrees is "95837, that of 20 degrees is 
34202 ; their difference is -01635. This divided by 60 gives 00027 25 
for the proportional part due to 1 minute, and that again multiplied 
by 16 gives “00436 for the proportional part for 16 minutes. Hence 
the sum of “34202 and 00436, ог "34638, is very nearly the sine of 
20° 16’, But the operation may often be contracted by recollecting that 
10 minutes аге 4, 15 minutes аге |, 40 minutes аге $ of a degree, and 
во on, Observe, also, that for cosines the results of the operations for 
proportional parts are to be deducted from the value of the required 
trigonometrical quantity in the preceding degree." 


APPLICATION OF TRIGONOMETRY, WITHOUT LOGARITHMS, 


to the determination of heights, and distances. 


Example 1.—Having measured a distance of 200 feet in a direct 
horizontal line from the bottom of a steeple, the angle of elevation of 
its top, taken at that distance, was found to be 47° 30”, from hence it 
is required to find the height of the steeple? 

By deducting 479 30' from 909, the angle opposite the given side 
will be found (429 30). , 

Then by Case 1. TRIGONOMETRY :— 

Ав sine / 42? 30': 200 ::sine / 47° 30': 
Or *67556: 200 :: "73723: 208:2, &c., height required. 

Ву construction — 

The triangle is constructed by making the side from a scale of equal 
parts, and laying down the angles from the protractor. Then by 
measuring the unknown parts by the same scale, the sulution will be 
obtained. 

Example 2.—Being on the side of a river, and requiring the distance 
to a house on the other side, 200 yards were measured in a straight 
line by the side of the river, and at each end of this base line the 
‘angles with the house were 68° 2’, and 73° 15'—required the distance 
from each end of the base line to the house ? 

The sum of the given angles (68° 2’ + 739 15”) subtracted from 

180° will give the third angle (88° 43’), 
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Then by Case 1. TRIGONOMETRY :— 
As sine / 380 43': 200 :: sine /_ 68° 2' 
*62544 : 200 :: *92739: 296-5, first distance required, 
Ав sine / . 389 43' : 200 : : sine: /- : 73° 15' 
*62544 : 200:: *95758 : 306-1, second distance required, 
Similarly to the preceding examples, HEIGHTS, AND DISTANCES may 
be rapidly (and for military purposes, sufficiently accurately) com- 
puted in the field, by means of the foregoing trigonometrical table, if 
proper attention is paid to the principles by which the unknown angles 
of triangles may bo ascertained: a base line, and requisite angle, or 
angles, having been given. 
It will, however, be necessary to use advantageously the methods 
in Cases 1, 2, (vide TRIGONOMETRY), and also the properties in the 
subsequent theorems, and corollaries.* 


TABLE, 


Showing the reduction in feet, and decimals upon 100 feet, for the 
following angles of elevation, and depression. 


Angle. Reduction. Angle, | Reduction. Angle. | Reduction. 
о! от о! 
8 0 *14 90 + 1:22 15 0 3:40 
9 30 1:38 15 30 3°64 
4 “25 10 0 1:52 16 0 8:88 
10 30 1:68 16 30 4:12 
5 0 “88 п о 1:84 17 0 4:87 
11 30 2-01 17 30 4°63 
6 0 “55 12 0 9:19 18 0 4:90 
6 80 “65 12 30 2:37 18 30 5:17 
то “76 18 0 2:56 190 5:44 
7 30 “86 18 30 9:77 19 30 5:74 
во “98 14 0 2:97 20 0 6:08 
8 30 1:10 14 30 3:18 20 30 6:33 


The reduction for 100 feet (from the above table) multiplied by the 
number of times 100 feet measured, will give the quantity to be sub- 
tracted from the measured length of an inclination, to reduce it to a 
horizontal position, 


* For further information on Surveying, and Reconnoitring, reference should 
be made to the highly-valued publication, entitled “А TREATISE oN MILITARY 
SURVEYING, INCLUDING SKETCHING IN THE FIELD, PLAN DRAWING, LEVELLING, 
Murrary Keconnoissaxce, &c.,” by Lieut.-Colonel Basil Jackson, containing a 
full account of every surveying instrument, and the right adaptation of them. 
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TABLE, 
showing the rate of inclination of inclined planes, for the following 
; angles of elevation, 

Angle. One in Angle. One in Angle. One in 
о! о! о! 
0 15 228 3 30 у 70 8 
о 30 14 34 16 7 30 74 
0 45 76 40 15 во 7 
10 56 4 15 14 90 64 
15 46 4 30 18 10 0 6 
130 88 4 45 12 по 
145 32 50 14 12 0 5; 
20 28 5 15 11 18 0 5 
215 26 5 30 10% 14 0 4h 
2 30 23 5 45 10 15 0 4 
2 45 21 6 0 94 16 0 s 
зо 19 6 30 9 17 0 
815 18 6 45 84 18 0 3 


SURVEYING, AND RECONNOITRING. 
HEIGHTS, AND DISTANCES, 


The accurate determination of heights and distances of objects being 
required in various military operations, especially for the position of 
batteries, the following methods for their attainment will be found 
useful, when the requisite instruments are at hand; by frequent prac- 
tice the eye should, however, be enabled to determine, nearly, either 
the height of, or distance from, any object. 


HEIGHTS, 


1.—BY MEANS OF A “РОСКЕТ SEXTANT," 
to ascertain the height of an object. 

When the sextant is used for taking the height of objects, 18 is to be 
held vertically, and the quicksilvered part of the horizon glass will be 
on the left hand of the observer, or on the left part of the transparent 
glass. Altitudes are measured in the same manner as horizontal angles, 
for if we conceive the horizontal triangle A B C (vide Plate HEIGHTS 
AND DISTANCES, page 346) to be raised on its base A C with the angle 
C next to the observer, then the perpendicular A B becomes the height 
of the object В; and supposing the object to stand on a horizontal plane, 
then the ground and the object form the right angle at A; therefore, 
ff the object is accessible, the sextant need only be set at any of the 

angles mentioned for distances (vide Art. DISTANCES), and walking 


Borgo 


we > "fe 


PART XIV.] HEIGHTS, AND DISTANCES. 389 


backward on the line А C until the top of the object is brought down 
to the height of the observer's eye from the ground, then the distance 
from where the observer stands to the object will be in the same 
proportion to its height as the base was to the distance, Then add the 
height of the eye from the ground, and the height of the object will be 
ascertained. ІҒ the object is not accessible, the angle must be taken, 
and calculated by trigonometry. 


2.—BY MEANS OF А PORTABLE BAROMETER, AND THERMOMETER, 
to ascertain the height of an object. 


Observe the altitude (B) of the mercurial column in inches, tenths, 
and hundredths, at the bottom of the hill, or other object, the height 
of which is required. 

Observe, also, the altitude (b) of the mercurial column at the top of 
the object, Observe the temperature on Fahrenheit's thermometer at 
the times of the two barometrical observations, and take the mean 


B= 
between them. Then 55000 Х Е the height of the hill in feet, 
for the temperature of 55 degrees on Fahrenheit, Add jl, of this 
result for every degree which the mean temperature exceeds 55 degrees, 
and subtract as much for every degree below 55 degrees. This will 
be a good approximation when the height of the hill is below 2000 
feet. 


' 8.—BY MEANS OF THE RECONNOITRING РВОТВАСТОВ,“ 
to measure the height of an inaccessible object. 
(Plate, SURvEYrNG, AND Ккоонкогтвгна, Fig. 1.) 

Place yourself at a convenient distance from the object whose height 
is required, taking care to have a good base line to the second station. 
Hold the protractor vertically, with a steady hand, the tube side 
uppermost, and bring the top of the object in a line with the centre of 
the tube. Allow the arm (or index) to vibrate freely, and, when 
steady, note the angular height of the object (shown by the edge of the 
index on the marginal scale of degrees). By the aid of points taken 
through the tube, or by pickets, then pace, or measure a base in a 
direct line from the object; and, when arrived at the second station, 
again note the angular height of the object. 

Construction— 

Set off the angles, and draw the respective lines, which by their 
intersection, will determine the height of the perpendicular, to which 
the height of the protractor above the ground must be added for the 
altitude of the object. By using the scale of the measured base line, 
the height required will be ascertained, or it may be calculated by 
“TRIGONOMETRY, WITHOUT LOGARITHMS,"— Page 384. 


ж Vide page 393. 


— — — 
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To measure the height of an accessible object. 
(Plate, SURVEYING, AND Recoxnorreine, Fig. 2.1 


At an appropriate distance from the object, take its angular Бей 
and measure the distance to Из base." а 


Construction— 

Draw a line representing this distance, at one end of which draw 
another line at the angle found, and at the other erect a 
dicular; the intersection of these lines will determine the altitude of 
the object. 


To measure the vertical height of a hill, or mountain, 
(Fig. 3, Plate, SURVEYING, AND RECONNOITBING.] 

From a station a short distance from the hill, take, and note down 
its angular height ; then select a rear position for a base line, using the 
tube of the protractor to insure a straight direction; proceed to the 
requisite distance on the base, and again note the altitude of the ЫШ, 


Construction— 

The intersection of lines drawn from each end of the base line, at 
the angles found, will determine the altitude ; the perpendicular height 
of which, added to that of the protractor above the ground, will give 
the altitude required, 


To measure the altitude of atower, фс., on a height, 
[ Fig. 4, Plate, SURVEYING, AND RECONNOITRING.] 

From the first station, near the base, take the altitude of the hill, 
and also that of the tower above it, and note down these angles; pro- 
ceed to another station in a straight line with the former one, measuring 
its length, and again observe the angular height of the hill, and also 
that of the top of the tower. 

Similarly to the previously described mode, ascertain, first, the 
height of the hill; second, the height of the hill, and tower; deduct 
the first calculation from the second, which will leave the height of the 
tower, 

4.—ВУ THE SHADOW OF THE OBJECT, 


to ascertain the height. 


Set up vertically a staff of known length, and measure the length of 
its shadow upon a horizontal, or other plane; measure also the length 
of the shadow of the object of which the altitude is required. Then, by 
the property of similar triangles, 

Ав the length of the shadow of the staff 
js to the altitude of the staff, 

so is the length of the shadow of the object 
to the altitude of the object, 


“Іп all the foregoing cases the heights may be correctly ascertained by tri- 
gonometrical calculations (vide TRIGONOMETRY, WITHOUT LOGARITHMS, page 


Plate 2. 
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5.—WHEN THERE 18 NO SHADOW, 
to ascertain the height. 

Place a staff (equal in length to the height of the observer’s eye) 
vertically at such a distance from the foot of the required altitude, 
that the ‘observer, having laid himself upon his back, with his feet 
against the bottom of the stick, may see the top of the staff and object 
in the same line. Then, by similar triangles, the height may be 
readily ascertained, 


6.—BY MEANS OF THE TANGENT ВСАІЕ ОҒ А GUN, 
to ascertain the height of an ohject, the distance being known. 

Lay the gun for the top of the object the height of which is re- 
quired, then raise the tangent scale until the top of it and the notch on 
the muzzle are in line with the bottom of the object: then, by similar 
triangles, 

As the length of the gun 

is to the length of the raised part of the tangent scale, 
80 is the distance from the gun to the object. 

to the height required. 


7.—BY MEANS OF TWO PICKETS, 
to ascertain the height of an object. 
[Vide Plate, HEIGHTS, AND DISTANCES, page 388.) 

Let two pickets C D (4 feet), Е Е (6 feet), be placed with their 
bases in the line C A passing through A the height required, and move 
them nearer to, or farther from each other, until the summit B of the 
object is seen in the same line as D, and F, the tops of the rods, Then, 
by the principles of similar triangles, 

Ав ОН (= СЕ) :ЕН: : ПС (< СА): ВС. 
To which add A 6 = C D for Ше whole height А B. 

Thus, supposing C E to be 6 feet, F H 2 feet, and C A 150 feet, the 

proportion will be, 
As 6: 2:: 150 : 50 feet, 
Then 50 + C D will be the altitude required. 


DISTANCES. 
1.—BY MEANS OF THE SEXTANT,* 
to find the distance from an object, whose height is known. 


Let A B represent the height of the object; C your station; and 
C B the distance to be found. 
Take the angle B C A with the sextant,* and note it in minutes; 


е Or Reconnoitring protractor. 
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then A B, in feet x 573 + B C A, in minutes = A C in fathoms, 
Or AB in feet x 573 + BC A, in minutes X 2 = AC in yards, 


573 is a constant, multiple. 
This method requires no table of sines, &c., the number of minutes 
in the angle being used instead of the sine. 


2.—BY MEANS OF A POCKET SEXTANT, . 
to measure inaccessible distances. 


When used for taking the distance of objects, the sextant is to be 
held horizontally, and the quicksilvered part of the glass will be 
uppermost, or above the transparent part. 

To ascertain the distance A B (vide Plate 2, Fig. 2), obtain, by 
observation, the direction A C perpendicular to A B, which is thus 
performed :—Set the instrument at 90°, and place yourself at the 
point A, with your riglit towards the point B; then look through the 
sextant, and direct а picket to be placed in the line А C at 100 yards, 
or feet, from you, so that the point B will appear right above it, 
Then set the sextant at 45°, and walk along the line towards C until 
you bring the points A and B to coincide ; the base and perpendicular 
will then be of equal length, and A C being known, or measured, the 
distance А В will also be ascertained. But if you cannot walk far 
enough to find angle C 45°, find it equal to 63° 26', and then 
АС= $ АВ; at 71° 34 =} A B; at 75°58’ = 1A B; at78°41' 
=} A B; at 80° 32’ =} A B; at 820 52 = | АВ; and at 849 17 
the distance will be 4j A В. 

Should the object be far distant, it will be necessary to take a 
long base, and the side A B must be calculated, therefore, by tri- 
gonometry. 


9.—BY MEANS OF THE PRISMATIC COMPASS, 
to measure inaccessible distances, 


Having fixed the instrument to the stand, place it over the station- 
point, spreading the legs so as to give sufficient firmness, and observing 
that the card is level enough to allow it to play fieely; raise the 
prism by means of the slide, until the divisions of the compass-card 
are distinctly seen ; then look through the slit, and turn the box round 
until the thread bisects the object whose distanoe is required; allow 
the card to settle, and the division on it, which coincides with the 

thread of Ше vane, will be the azimuth, or bearing of the object, 
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reckoned from the north ; ог south point of the needle, when the card 
is divided into twice 180 degrees, Тһе angular distance between any 
two objects will, of course, be the difference of their bearings; thus, 
suppose one to bear 15° N.E., and the other 165° S.E., the angular 
distance between them will be 1509, 

In military sketching, the compass is often supported merely by the 
hands; using the little spring to check the vibrations of the card. In 
windy weather, the mean of these vibrations must be taken for the 
bearing sought. 

The directions for Surveying, &c., &c., by means of * The Recon- 
noitring protractor,” apply similarly to the ** Prismatic compass.” 


4. BY MEANS OF “ THE RECONNOITRING PROTRACTOR,” 
to ascertain the distance from inaccessible objects, * 
(Plate, SURVEYING, AND RECONNOITRING, Fig. 6.1) 


Select a good position for a base line; fix the protractor on the 
tripod at the first station, placing the instrument in a direct line 
between the first station and the point selected for the second station. 
Direct the index consecutively at the objects, the relative distances of 
which are to be ascertained, and note correctly their respective angles. 
When the object is above the horizontal line, the sliding-sight must be 

, sufficiently raised to take its bearing; and, should the object be below 
the level of the protractor, its angle may be taken by observation 
through the upper holes of the near sight; or the feet of the tripod 
may be adjusted, by raising, or sinking them in the ground, so that the 
index may be correctly directed to the object. Then proceed to the 


г * 1. The Reconnoitring protractor is not intended to supply the place of the 
Theodolite, or otber expensive instruments, when very great accuracy is re- 
quired in surveying, or in trigonometrical observations; but, in the hands of 
officers accustomed to the use of it, bearings may be rapidly taken, heights and 
distances ascertained, roads traversed, &., &c., with sufficient accuracy for a 
military survey, or гесоппојезапсе, 

The protractor has a tripod, on which it ів to be steadily fixed for taking 
angles, &c.; but the instrument can nevertheless be used without the tripod ; 
and mounted officers may, after a little practice, make a reconnoissance with 
the protractor alone, especially if they are able to measure, or calculate the 
distance of base lines, by the length of the paces of their horses. 

2. A survey, &c., may be very rapidly taken 1n the fleld, by laying drawing- 
paper on the face of the protractor, under the marginal scale, fixing it firmly by 
means of drawing-pius In the sides, and using, at the first station, the edge of 
the index as a ruler to set off on the paper, at once, by observation through the 
sights, the angles of the objects whose distance is required; drawing a basefline 
parallel to the tube side of the instrument, and also lines at the angles found. 
‘At the second station, the paper must be moved a few inches towards the first 
station, and the index is to be directed to the objects, as before, and lines are to 
be produced until they intersect those drawn at the first station: thus the 

Rion of the objects will be obtained; and, by using the scale on the index 
or the length drawn for the measured base line, as well as for the lines directed 
to the objects, their respective distances will be ascertained. 

3. The Reconnoitring protractor (invented by Major Griffiths, R.A.), and all 
other instruments for surveying, &c., &c., can be readily obtained from Messrs, 
Elliott, 30, Strand, London, 
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second station, measuring, or carefully pacing the base line, at the end 
of which fix the protractor in a straight line between the two stations; 
direct the index at the objects previously noted at the first station, 
taking their respective angles as before, 


Construction — 

Draw the base of the length required, according to the scale; from 
each end of which set off the angles found, and draw the lines required ; 
the intersection of these will determine the position of the several 
objects, and their relative distances may be ascertained by measurement 
on the scale of the base line; or they may be calculated trigonometri- 
cally. 

5.—BY MEANS OF TWO PICKETS, 
to ascertain the distance from an object. 


Take two pickets of unequal lengths, drive the shortest into the 
ground, say close to the edge of a river ; measure some paces back from 
it, and drive in the other, till you find, by looking over the tops of 
both, that your sight cuts the opposite bank. Pull up the first picket, 
measure the same distance from the second in any direction the most 
horizontal, and drive it as deep in the ground as before, Then, if you 
look over them again, and observe where the line of sight falls, or ter- . 
minates, you will have the distance required, This method is only 
applicable to short distances. 


6.— To ascertain the distance of the object А from В. 
[Vide Plate 2, Fig. 3.) 


Place a picket at B, and another at C at a few yards’ distance, making 
A В С aright angle, or B С perpendicular to А B.* Divide B С into 
4, 5, or any number of equal parts, making another similar angle аб С 
in a direction from the object, and walk along the line C D until you 
bring yourself in a line with the object A, and any of the divisions 
(say О) of the line ВС. Then (having measured С D) 
AsCO:CD::BO:BA. 
Ог, ав 10 : 53 : : 30 : 159 yards. 


7.—To find the distance between two objects, C, and D. 


[ Vide Plate 2, Fig. 4.] 


From any point A, taken in the line C D, erect the perpendicular A E, 
on which set off from A to E 40 yards, set off from E to С, in the pros 
longation of А E, 10 yards, at G, raise the perpendicular С Е, and produce 
it towards I, plant pickets at E, and С, then move with another picket 


* To erect a perpendicular, vide “ Practical Geometry.” 
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on СЕ, till F is in a line with E, and D; and on the prolongation of 
the perpendicular F G place another picket at I in the line with E, and 
C: measure F I (54 yards), then— 


а СЕ: АЕ: : ЕТ: СО; 
Ог, as 10 : 40:: 54 : 216 yards. 


8.— To find the inaccessible length, А, В, of the front of а fortification, 
[Plate 2, Fig. 5.) 

Plant a picket at C, from whence both points may be seen ; find the 
lengths СА, C B (by the method in No, 5); make C E one-fourth, ог 
any part of C B, and make C D bear the same proportion to C À: 
measure DE; then . 

as CD: DE :: CA: AB. 


Nearly in the same manner the distance from В to A may be ascer- 
tained, when the point B is accessible; for having measured the line 
C B, and made the angle C E D equal to C B A, the proportion will be 
as CE: DE:: CB: BA. 


9,--ВҮ MEANS OF THE TANGENT SCALE OF A GUN, 


to ascertain the distance, the height of the object at the required 
distance being known. | 


Lay the gun by the line of metal for the top of the object; then 
raise the tangent scale till the top of it and the notch on the muzzle 
are in line with the foot of the object, and note what length of scale is 
required. 

Then, —by similar triangles— 

As the length of the raised part of the tangent scale 
is to the length of the gun ; 

во is the height of the distant object 
to the distance required. 


Thus, supposing the height of the object to be 9 feet, the length of 
that part of the tangent scale which is raised, 3 inches, and of the gun 
6 feet, the proportion will be— 


As 8 : 72 :: 108 : 2592 inches, or 216 feet. 


10.--ВҮ MEANS OF THE PEAK OF A CAP, 
to measure the breadth of a river. 


. Place yourself at the edge of one bank, and lower the peak of your 
cap till you find the edge of it cut the other bank, then steady your 
head by placing your hand under your chin, and turn round gently to 
some level spot of ground on your side of the river, and observe where 
your-eyes and the edge of the peak again meet the ground ; measure 
the distance, which will be nearly the breadth of the river. 
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11--ВТ THE REPORT OF FIRE-ARMS, TO ASCERTAIN THE DISTANCE 
OF ANY OBJECT, vide SOUND, page 397. 


12,--вҮ EYE-SIGHT, to estimate distances, in the field, 


Good eye-sight recognises masses of troops at 1700 yards; beyond 
this distance the glitter of arms may be observed, At 1300 yards 
infantry may be distinguished from cavalry, and the movement of 
troops may be seen ; the horses of cavalry are not, however, quite dis- 
tinct, but that the men are on horseback is clear, A single individual 
detached from the rest of the corps may be seen at 1000 yards, but his 
head does not appear as a round ball until he has approached up to 
700 yards; at which distance white cross-belts, and white trousers 
may be seen, At 500 yards the face may be observed as a light 
coloured spot; the head, body, arms, and their movements, as well as 
the uniform, and the firelocks (when bright barrels) can be made out. 
At between 200 and 250 yards all parts of the body are clearly visible, 
the details of the uniform are tolerably clear, and the officers may be 
distinguished from the men. 

Vide ** UNITED Service MAGAZINE."—No. CCCXXXI. 


BY MEANS OF THE RECONNOITRING PROTRACTOR, 
to traverse roads. 


(Plate, Su&vzYiNo, AND Reconnorrrine, Fig. 5.) 


Fix the protractor on the tripod at the first station, placing it so 
that the side tube may be in a direct line with the intended second 
station, From each end of the tube observe the objects in sight (or 
place pickets) in order to secure a straight line in pacing, or measuring, 
from the first to the second station. Mark the distance between the 
stations, and place the protractor, by means of the tube, in a direct 
line with the first station. Then select the third station, and direct 
the arm or index correctly to it (using the upper holes of the near 
sight for a declivity, or raising the sliding sight for an ascent) ; note the 
angle thus found, and notice the objects in front, and rear (if any, if 
not, place pickets) for points to enable you to pace towards, and work 
with accuracy at the third station. Select station 4, place the tube in 
line with the third and second stations; note the bearing of No. 4, 
and pace the distance to it. Proceed thus from station to station, 
entering the angles and distances in your note-book, as well as the off- 
sets (which must also be carefully measured) from the lines taken, 
until the survey is completed. 

The traversing may be performed in a similar manner with the . 
prismatic compass, &c. 


Construction— 


-` The day's work will be easily plotted on paper, by setting off the 
angles found, and drawing lines for the measured distances, according 


to scale. 
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SOUND. 


The movement communicated to the particles of air by the vibra- 
tions of a sonorous body is the cause of the sensation of sound ; and it 
is because the particles are driven from the point of vibration in every 
direction, as from a centre, that the sound is perceived at once, every- 
where within the surface of a sphere of a certain extent, 

The velocity of sound, or the space through which it is propagated 
in a given time, has been differently estimated by authors who have 
written on this subject. Roberval states it to be at the rate of 560 
feet in a second; Gassendus at 1473; Mersenne at 1474; Duhamel at 
1338; Newton at 960; Derham, in whose measure Flamsteed and 
Halley acquiesce, at 1142. By accounts in the Memoirs of the Royal 
Academy of Sciences, at Paris, 1738, when cannon were fired at 
various distances, under many varieties of weather, wind, and other 
circumstances, and where the measures of the different places had been 
settled with the utmost exactness, it was found that sound was propa- 
gated on a medium, at the rate of 1038 French feet in a second of 
time, which is equivalent to 1107 English feet, the French foot being 
in proportion to the English as 15 to 16. 

From various experiments made with great care by Dr. O. Gregory, 
it has been found that sound flies through the air uniformly at the 

гаје of about 1100 feet per second, when the air is quiescent, and at a 

medium temperature. At the temperature of freezing, or a little 
below, the velocity is about 1120, The approximate velocities under 
different temperatures may be found by adding to 1100 half a foot for 
every degree on Fahrenheit's thermometer above the freezing point. 
The mean velocity may be taken at 370 yards per second, or a mile in 
4j seconds, Hence, multiplying any time employed by sound in 
moving by 370, will give the corresponding space in yards, or dividing 
any space in yards by 370 will give the time which sound will occupy 
in passing uniformly over that space. If the wind blow briskly, as 
at the rate of 20 to 60 feet, per second, in the direction in which the 
sound moves, the velocity of the sound will be proportionally aug- 
mented; if the direction of the wind is opposed to that of the sound, 
the difference of their velocities must be employed, The velocity of 
sound is not affected by its intensity, the smallest sound moving as 
rapidly as the loudest. 


To ascertain the distance of any object by the report of fire-arms,* 


Multiply the number of seconds which elapse between the time of 
seeing the flash, and hearing the report by 1100, and the product 
will be the distance in feet, with sufficient accuracy for ordinary pur- 
poses. ІҒ greater accuracy be required, this rule must be modified, 
on account of the velocity, and direction of the wind, and state of the 
thermometer, 

Sound will be louder in proportion to the condensation of the air. 


* Vide page 396. 
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Water is one of the greatest conductors of sound; it can be heard on 
' water nearly twice as far as upon land. 


RECONNOITRING.* | , 


The following Memoranda will serve to point out «һе principal 
objects to which an officer &nployed on the important duty of 
Reconnoitring should direct hig tion. » 


1, The particular nature of each district, 4с., of country ; and йз . 


productions, 4 

Information should be obtained, and noted оп the following subjects. 
What parts of the country are mountainous, or hilly, and what are 
level; whether the hills are steep, broken by rocky ground, rise by 
gradual and easy slopes, or if the ground is undulated only in gentle 
swell. In what directions the ridges run, and which are their 
steepest sides, Тһе nature and extent of their valleys, ravines, where 
they originate, in what direction they run, whether difficult of access, 
or to be easily passed. Whether the country is barren, or cultivated, 
and what is the kind of cultivation. If a country of pasturage, 
whether it is grazed by cattle, by sheep, or by horses, and in what 
numbers; what parts of the country are open, and what are enclosed, 
and the description of the enclosures. What parts of the country are 
wooded, and with what species of trees, What the nature of the soil. 
What is the nature of the country, in reference to the operations of 
troops, what parts of it are favourable for the acting of cavalry, aud 
what for infantry only. 


2. The rivers, minor streams, and canals. 

The sources of Rivers, and the directions of their course, whether 
they are rapid, or otherwise; their breadth and depth and what 
variations they are subject to, at different seasons of the year; the 
nature of their channels, and of their banks, whether rocky, gravelly, 
sandy, or muddy ; of easy, or of difficult access. 


Bridges. 

The Bridges across rivers whether of stone or of wood, their 
breadth, and length ; if accessible to Artillery, and capable of bearing 
its weight. The nature of the Fords, if always passuble, ог at certain 
times, and seasons only; whether their situations change (a ford 
should not exceed, in depth, 3 feet for infantry, 4 feet for cavalry, and 
24 feet for artillery). What rivers are navigable, and from and to 
what points, and by what description of vessels, or boats. 


Ferries. 
Their breadth, and the nature of their landing-place on each side ; 


* Extracted from “А ‘I'reatise on Military Surveying, including Sketching 
in the Field, Plan Drawing, Levelling, Military Reconnoissance, &c.,” by Lieut.- 
Colonel Basil Jackson. 


ve 
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what description of boats are used оп them, how many men, horses, or 
carriages, each boat is capable of conveying, how much time the 
passage requires, and Ш what manner it is performed, 


Canals. 

` Their course, breadth, and ‘depth, the nature of the tratfic carried 
on upon them, the number of the bodts usually to be found at different 
places, and the nature and dimensions, of the boats, &c., navigated. 


Lakes, and islets of the sea. 
Their situation, extent, and boundgries, what description of vessels 
can navigate them, &c. 


Marshes. 

Their situation, and extent, whether passable for troops in any part: 
and if they continue throughout the year, or exist only during the wet 
season.” 

3. Population, resources, accommodations for troops, фс. 

_ The size of towns, and villages, and the number of their inhabitants, 
and whether well supplied with provisions, or not. Тһе number of 
houses, churches, convents, or other public buildings, whether the 
houses are large, or small, what number of troops could be accom- 
modated in private houses, and what in public buildings; what 
stabling there is, or other cover for horses; if the town is walled, or 
open, favourably situated for defence, or otherwise; if capable of 
being strengthened, and by what means. Plans, or sketches of walled 
towns, defensible villages, or detached buildings should always accom- 
pany the reports upon them. The number of carriages, horses, mules, 
and draught oxen in possession of each town, village, &c., should be 
stated, and what mills are in the town, or vicinity, and whether 
turned by wind, or water, what number of bakehouses, and quantity 
of bread they can produce in a given time; whether the place is un- 
healthy, or not; if it be, whether it is in general unhealthy, or only во 
at particular seasons. 


Roads. 

Particular information must be obtained respecting the roads, in the 
description of which it is impossible to be too minute. Whether the 
road is fit for Artillery, wheel carriages, Cavalry, or for Infantry 
only, over what description of soil it passes, and to what injuries it is 
liable in bad weather: whether it is easily repairable, or not; 
whether materials are to be found in the neighbourhood, whether any 
great improvement can be made in the general direction of arly part of 
the road, by adopting а new line, &c. Particular attention should be 
paid to the ascents and descents upon the road, whether they are 
gradual or abrupt, rugged or stony, having short turns, or other 
difficulties. The ferries, bridges, fords, &c., met with upon the road 
should be particularly deseribed: the possibility of obstructing, or 
breaking up the road se as to prevent its being used by the enemy, or 
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of destroying the bridges or fords should be stated. The distances of 
the places along the road should be given, both in the measures of the 
country, and in English miles. The time required to travel the 
different distances (at the ordinary walk of a man, or pace of a horse) 
should also be stated. The places to the right, and left, near the road, 
should be mentioned; their distances from the road, and at what 
points the communications to them strike off. Whether there are any 
railroads, and what facilities they offer for the rapid transport of 
troops, artillery, provisions, &c. 


Camps, and Positions. 


All strong passes, posts, or more extensive positions, which present 
themselves either upon the line of a road, or in any other situation, as 
also all places favourable for encamping or bivouacking troops, should 
be particularly described, their situation, extent, facility of access, 
nature of soil, supply of water at all seasons, quantity and kind of 
wood, &с. 

A sketch of the ground should always accompany these reports. 
Sketches of positions should never be made upon a smaller scale than 
four inches to ап English mile. More general sketches may be made 
upon a scale of two inches to a mile, and tracings of roads upon a 
scale of one inch to a mile. In all Reports, officers should state 
distinctly what parts of the information they contain rest upon their 
own personal examination of the objects in question, and what upon 
the authority of others, and in the latter case, they should mention the 
source of their information, 


THE END, 
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